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PREFACE

This report was prepared by the Geological Survey in coopera 
tion with other State and Federal Agencies by personnel of the 
Water Resources Division under the direction of L. B. Leopold, 
chief hydraulic engineer, and S. K. Love, chief, Quality of Water 
Branch.

The data were collected and computed under supervision of 
district supervisors, Quality of Water Branch as follows:

Eugene Brown.......................................................................................Sacramento, Calif.
J. G. Connet..................................................................................... Salt Lake City, Utah
D. M. Culbertson.-................................M.....................................................Lincoln, Nebr.
T. B. Dover....................................................................................... Oklahoma City, Okla.
Burdge Irelan.................................................................................................. Austin, Tex.
M. E. Schroedet.................................«.................................................Payetteville, Ark.
J. M. Stow................................._..............................................M ......Albuquerque, N. Mex.
H. A. Swenson succeeded by L. B. Laird..............................................Portland, Oreg.
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QUALITY OF SURFACE WATERS
FOR IRRIGATION, 

WESTERN UNITED STATES, 1958

INTRODUCTION

The records of chemical analyses, other physical measure 
ments, and discharge given in this report comprise the eighth 
annual compilation of data for 81 irrigation network stations in 
operation west of the Mississippi River.

Geological Survey Water Supply Papers 1264 and 1362, the an 
nual compilations for water years 1951 and 1952, respectively, 
describe briefly the development of this series of reports. In 
summary, there is an expressed need for comprehensive continu 
ing information about the chemical quality of surface waters used 
for irrigation and the changes resulting from the drainage of ir 
rigated lands.

In recognition of this problem the Subcommittee on Hydrology, 
Interagency Committee on Water Resources (formerly the Federal 
Interagency River Basin Committee) onFebruary 6, 1950, approved 
a list of 106 network stations on streams in Western United States 
at which water samples were to be collected and analyzed with 
particular reference to the use of these streams waters for irri 
gation. These stations, with pertinent information about periods of 
operation, are shown in the following table. Of the 106 stations 
selected, 39 were already being operated by the Geological Survey 
and 7 by the International Boundary and Water Commission. From 
the remaining stations on the list, 30 were selected for activation 
by the U.S. Geological Survey during the fiscal year 1951. In addi 
tion, 3 stations previously operated in connection with other pro 
grams and scheduled to be discontinued were to be included in the 
list to be operated by the Geological Survey (the Subcommittee 
amended the list on October 2, 1952,to include the three additional 
stations, bringing the recommended number of irrigation network 
stations to a total of 109).

It was contemplated that the network stations would be located 
at streamflow gaging stations and that the program of collecting 
and analyzing the samples and reporting the findings would be the

1



QUALITY FOR IRRIGATION, 1958

Irrigation-Quality Network Stations in Western United States 

[Selected by Subcommittee on Hydrology, Interagency Committee on Water Resources, 1950]

Irri- 
gatior 
net 
work 
no.

1
o

3
4
5
6
7

8

10
11
12
13
14
15
16
17 
18
18a

19
20

21
22
23

24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

46
47
48
49
50
51

52

Geo 
logical 
Survey 
station 
ident. 

no.

5-1240
6-3300
-4400
-8070
-2145
-3295
-2595
-2590
-2947
-3085
-3265
-3580
-3610
-4395
-4520
-4760
-6420
-6560 
-7660
-7657

-7640

-8535
-8655
-8680
-8695

7-1305
-1465
-1525
-2505
-1640
-1610

-2450
-3316
-3280

8- 305
- 410
- 665

-1140

-1580
-1620
-1765
-2110
-2492
-3130

-3585
-3583

-3584
-3610

Stream and location

North Platte River below Guernsey Reservoir, Wyo.....

Nebr.

Nebr.

N. Mex.

N. Mex.

Rio Grande at Roma. Tey. 3̂ ..................................

Date 
established

June 1954
12- 5-50
10- 3-50
1- 4-51

12-15-50
1- 3-51
1- 1-51

11-24-53
10- 2-50
1- 4-51
1- 4-51
1-17-51

1-17-51

Aug.1956

12- 7-50 
2-28-51
3- 1-51

10- 1-45
12-22-50

Aug.1956

4- 3-50
1-10-51

10- 8-51
1- 1-50

10- 1-45
10- 1-49
10- 1-52
6- 2-48
9- 1-46
5- 1-44
9-10-46

10- 1-47
10- 1-47
9- 1-45
9- 1-45
9- 1-45

10- 1-47
10- 1-47
4-11-44
9- 1-45

10- 1-47
10-11-46
10-23-47

7- 1-48
Oct. 1954

Oct. 1954
1933
1930
1930
1935
1945
1938

7- 1-55
1944

Date 
discontinued

1-21-54
9-30-54

11-20-53

11-20-53

..............

Sept. 1957

10- 3-52
9-30-53

9-30-52

9-30-53

10- a-52

4- 5-54

9-30-51

Oct. 1954

1-30-55

1-31-55



INTRODUCTION

Irrigation-Quality Network Stations in Western United States Continued

Irri 
gation 
net 
work 
no.

52

53
54
55
56

57 
58 
59
60 
61 
62
63

64 
65
66 
67

68 
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90

91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106

Geo 
logical 
Survey 
station 
ident. 

no.

8-3845
-3965
-4101

9- 725 
-1805 
-3800
-4025 
-4215 
-4280
-5255

-1525 
-2255
-3150 
-3565
-3555
-3795 
-4012
-4740
-5195
-5020
-5100
-5136

J10-1180
-1915
-2240
-3225
-3350

11-2510
-2540
-3035

-3105 

-2535
-3255
-3780
-3910
-4250
-4465

2-3995
-3995
-4365
-3220
-3985
-5105

3- 375
- 815
-1545
-2690
-3435

-2125
4-
-3010
-1910
-3615

5- 560

Stream and location

Rio Grande at Chapeno, Tex^.. ....... ......................

Pecos River below Red Bluff Dam, near Orla, Tex......
Pecos River near Comstock, Texb..........................

Colorado River near Glenwood Springs, Colo.. .......... 
Colorado River near Cisco, Utah............................

Colorado River near Grand Canyon, Ariz.... .............. 
Colorado River below Hoover Dam, Ariz-Nev. ..........

River Siphon, at Yuma, Ariz. 
Gunnison River near Grand Junction, Colo................

Green River at Green River, Utah..........................

San Juan River near Bluff , Utah.............................

Calaveras River (Stockton diverting canal) at Stock- 
ton, Calif.

Date 
established

July 1955
July 1955

6-26-37
7- 1-37
7- 1-37

1935
1- 1-55

Oct. 1941 
Oct. 1928 
10- 1-47
Oct. 1925 
Oct. 1939

Oct. 1942

Oct. 1931

Oct. 1928 
10- 1-45
12-31-54
Oct. 1929 

1-17-51
12- 1-50
12- 1-50
12- 9-50
12- 9-50
12- 1-50

3-22-51

12-10-51

3- 1-51

3- 1-51 

1952
3- 1-51

2-26-51
2-26-51
5- 1-51

11-15-51
10- 1-57
11-25-50

12-30-52
1- 8-53

3-27-51

11-14-51
9-28-55

11-21-50
12- 1-50

Dec. 1952
2- 1-51
1- 5-53
1- 8-51

Date 
discontinued

9-30-56

Dec. 1954

...............

...............

...............

"12-31-54"

...............

10- 3-52

9-30-57

Feb. 1956

2-15-54
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Irrigation-Quality Network Stations in Western United States Continued

No.

107
108
109

Geo 
logical 
Survey 
station 
ident. 

no.

6-6875
-8055

9-4150

Stream and location

Stations added by Subcommittee, October 2, 19.

Virgin River at littlefield, Ariz................... ..........

Date 
established

52

July 1949

Date 
discontinued

aFormerly published as James River at Huron, S. Dak. 
"Operated by International Boundary and Water Commission.

responsibility of the Geological Survey. The scope of the chemical 
analyses would provide for the calculation of the salt burden of 
stream and in general would conform with the current Geological 
Survey standards for the comprehensive investigation of the chem 
ical quality of surface waters.

The following criteria were recommended in the selection of 
the key network stations.

1. All recommended stations should be located on streams 
west of the main stem of the Mississippi River.

2. All proposed stations should relate primarily to irrigation 
although multiple-purpose needs which include irrigation maybe 
considered.

3. All stations should be located at or near streamflow gaging 
stations. The most nearly up-to-date list of gaging stations cur 
rently operated by the U.S. Geological Survey (which comprises 
all but a small percentage of all gaging stations) will be found in 
the most recently published Geological Survey water-supply papers 
for the areas involved.

4. Consideration should be given to the location of irrigation 
development areas that are now affecting or are likely to affect 
the chemical quality of the river water.

5. Only those stations should be proposed that are likely to re 
flect important changes in chemical quality over a period of years. 
Stations operated for relatively short period (5 years or less), 
as would be required for intensive studies of specific projects, 
should not in general be included.

Plate 1 is a plot of the recommended list of 109 net work stations 
on streams in Western United States. The 81 stations in operation 
in 1958 are identified by a solid circle. The period of record, in 
years, is also shown at each of these stations. In a few instances 
the period of record differs from that obtained from the date estab 
lished by the Subcommittee, as earlier records were included also. 
Proposed stations are identified by an open circle.
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ACKNOWLEDGMENTS °

To facilitate identification, each Geological Survey gaging sta 
tion and sampling station has been assigned a station number. The 
station numbers were assigned according to Geological Survey 
practice in reporting records of streamflow: Stations on tributary 
streams are listed between stations on the main stem in the order 
in which those tributaries enter the main stem. However, in this 
report the numbers will not all appear in increasing numerical 
order because all the main stem stations on a river are reported 
before listing the stations on the tributaries.

The complete number for each station has eight digits, but the 
station number as shown in this report just to the left of the sta 
tion name consists of only the digits essential for identification. 
For example, for a station with the complete number 04-0100.00, 
this station number shown in this report is 4-100.

During the 1958 water year, two stations were relocated. James 
River at Huron, S. Dak., was relocated to James River upstream 
from diversion, at Huron, S. Dak., and Columbia River at interna 
tional boundary was relocated to Columbia River at Northport, 
Wash. The Republican River near Hardy, Nebr., was discontinued.

ACKNOWLEDGMENTS

Agencies that have each contributed to some part of the data 
published herein include: The Agriculture Research Service, and 
the Soil Conservation Service, U.S. Department of Agriculture; the 
Bureau of Reclamation, U.S. Department of the Interior; the Corps 
of Engineers, U.S. Department of the Army; the State engineers 
for each of the 17 Western States and for Louisiana and Arkansas, 
the State Boards of Health, the El Paso, Tex., Department of Water 
and Sewage; the Ministry of Hydraulic Resources of Mexico.

During 1957 58, the United States Section of the International 
Boundary and Water Commission operated the stream gaging sta 
tions for the following Rio Grande stations included in this report: 
El Paso, Fort Quitman, Upper Presidio, Langtry, Falcon Dam U.S. 
tailrace and it operated the station Pecos River near Shumla, also. 
The Mexican Section operated the stream gaging station on the 
main stem at Laredo. Each section operated the gaging stations 
on tributary streams, floodways, and diversions within its own 
country.

Descriptive headings and discharge data for the seven stations 
operated by the International Boundary and Water Commission, 
were obtained from Water Bulletins 27 and 28 prepared jointly by 
the United States and Mexican Sections of the International Bound 
ary and Water Commission. These publications contain stream
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discharge and related data for 1957 and 1958. Analyses for seven 
Rio Grande main stem stations and for the Pecos River near 
Shumla, Tex., were obtained from the U. S. Salinity Laboratory, 
Riverside, Calif.

Additional contributions of data have been made by individuals, 
corporations and other State and Federal agencies, and their co 
operation is acknowledged with appreciation.

COLLECTION OF SAMPLES

In accordance with the recommendation of the Subcommittee, 
where practicable, one sample was collected each day throughout 
the water year. In general, each sample was taken in an 8- or 12- 
ounce glass bottle provided with a pressure-type or positive-seal 
closure to prevent escape of dissolved gases. Each sample was 
integrated in the vertical section of a stream usually at about 
midpoint of flow by lowering the open sample bottle to the bottom 
and returning it to the surface during the filling process.

At most stations the samples were collected by local residents 
hired for the purpose. The local sample collector recorded on 
each bottle the name of the stream, location, gage height (if prac 
ticable), water temperature, time of day, date, and collector's 
name or initials. Samples were shipped to the laboratory or 
picked up by technical personnel on a predetermined schedule. 
Visits were made periodically by technical personnel to check on 
sampling procedures.

EXAMINATION OF SAMPLES

Upon receipt of samples in the laboratory, they were recorded 
and stored away from direct sunlight until opened for analysis. 
Specific conductance was determined with a conductance bridge 
on each sample as soon as opened. These data provided a basis 
for compositing a series of daily samples, for complete analysis. 
In general, a minimum of three composites a month consisting of 
equal volumes of approximately 10 daily samples, were prepared 
for chemical analysis. Individual samples that showed differences 
in conductance of more than 30 percent of the mean for the period 
were not included in the composite, but were grouped separately 
for additional composite samples or analysis of the individual 
sample was made. For those stations where acceptable discharge 
values were reported with the samples or could be obtained 
promptly from rating tables, samples were prepared by mixing 
volumes of individual samples in proportion to water discharge.



REPORTING OF DATA '

The following series of 15 determinations (schedule 1) were 
made on all composite samples for all new network stations dur 
ing the first year of operation: Silica, iron, calcium, magnesium, 
sodium, potassium, bicarbonate, carbonate, sulfate, chloride, flu- 
oride, nitrate, boron, dissolved solids, and specific conductance. 
The following values were calculated from the analytical data: 
Dissolved solids in tons per acre-foot, dissolved solids in total 
tons, total hardness, noncarbonate hardness, and percent sodium.

It was further recommended by the Subcommittee that during 
the second and third years the following series of 11 determina 
tions (schedule 2) would be made on all composite samples: Cal 
cium, magnesium, sodium, bicarbonate, carbonate, sulfate, chlo 
ride, nitrate, boron, dissolved solids, and specific conductance. 
Hardness, noncarbonate hardness, percent sodium, total tons and 
tons per acre-foot would be calculated as in schedule 1.

In the fourth and succeeding years (unless significant changes 
become apparent) it was recommended that the following deter 
minations (schedule 3) would be made on all composite samples 
as long as the program is in effect: Calcium and magnesium 
(either separately, or together by the recently developed ethylene- 
diamine tetraacetic acid titration test for hardness), sodium, dis 
solved solids, and specific conductance. In addition, four complete 
analyses (schedule 1) would be made each year, one analysis to be 
made on a composite sample during each quarter. Certain addi 
tional determinations above these minimum requirements were to 
be made if deemed necessary to define widely varying character 
istics of the stream water.

All laboratory determinations were to be made in accordance 
with standard procedures used by the Geological Survey. These 
procedures are based on methods found in authoritative publica 
tions on water analysis.

REPORTING OF DATA

In order to release the data in the form most widely used in the 
evaluation of irrigation waters, the results of analyses in this 
compilation are given in equivalents per million, rather than the 
conventional unit part per million. Some agencies that actively 
participate in irrigation water-quality investigations prefer to 
express results in milligrams per liter (mg/1) and milliequiva- 
lents per liter (meq/1). However, for all practical purposes where 
concentrations of dissolved solids are less than about 7,000 parts 
per million, no correction for density of the water is necessary 
and the units reported in each method are considered to be syn 
onymous.
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If results are desired in parts per million they can be calculated 
by multiplying the reported values in equivalents per million by 
the chemical combining weights of the individual constituents. 
Pertinent physical data and water discharge are also included in 
the tables.

EXPLANATION OF TABLES

The tables of analyses beginning on page 22 include a brief 
descriptive heading summarizing the more pertinent features at 
each station as follows:

Location of Station is given generally as the distance in land or river 
miles from a town or other political or geographic feature. In 
Survey practice the term "at" generally implies that the station 
is within a mile radius of the named town whereas "near" implies 
that it is beyond a mile radius.

Drainage area above the gaging station was obtained from the most 
recent published records of the annual reports of the Geological 
Survey on Surface Water of the United States, and from the Inter 
national Boundary and Water Commission.

Records available are given for all periods during which samples, 
other than infrequent, were collected for chemical analyses. It 
does not include the periods for which discharge records are 
available.

Extremes for the current year and for the period of record are 
reported for specific conductance and percent sodium because of 
their widespread application in the evaluation of analyses of water 
used for irrigation. The results for specific conductance are 
based on the measurement made at the laboratory upon receipt of 
the sample from the field. Data for percent sodium were obtained 
from the composite-samples analysis.

Remarks include sources of data, additional explanation concern 
ing the records, and offices where the records of chemical quality 
may be obtained.

Discharge of records were obtained from the responsible Geological 
Survey Surface Water Branch offices except for the seven stations 
operated by the International Boundary and Water Commission. 
Discharge data are shown in acre-feet, calculated from the mean
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daily discharge in cubic feet per second by multiplying by the 
factor 1.983.

Analytical values are reported in equivalents per million for cations 
and anions. The equivalent is the weight with reference to some 
standard (such as the combining weight either of oxygen, 8, or 
of hydrogen, 1.008) of that quantity of an element, radical, or com 
pound to complete a definite chemical reaction. An equivalent of 
an element or ion is exactly equal in combining power to one 
equivalent of another element or ion. As previously discussed, 
for concentrations of dissolved solids that are normally encoun 
tered in water for irrigation, an equivalent per million is equal 
to a milliequivalent per liter. Silica, which is considered to be 
present in the colloidal state, and boron, are reported in parts 
per million. Percent sodium is calculated as follows:

NaxlOO
, where all constituents are reported in equivalents

Na +K +Ca +Mg 
per million.

At the recommendation of the Subcommittee, sodium-adsorption- 
ratio (SAR) is published for all network stations beginning Octo 
ber 1952. The term is defined and described under "Sodium 
hazard" on page 20.

DISCUSSION OF RESULTS

Discharge data and dissolved-solids loads for stations operated 
in 1958 are summarized in the following table.

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

Red River of the North tiasin.  Precipitation in the Red River of the 
North basin In North Dakota was less than the long-term mean. 
Runoff was in the median range during the fall,above normal dur 
ing the winter because of unusually mild temperatures, and greatly 
deficient during late spring and summer in much of the basin. 
Runoff for Sheyenne River at Warwick was 17,100 acre-feet com 
pared with a 9-year average of 45,460 acre-feet, and runoff for 
Souris River near Westhope was 27,810 acre-feet compared with 
a 23-year average of 158,400 acre-feet. Although the runoff was 
about 7 percent less at Warwick and about 50 percent less at West- 
hope than in 1957, the dissolved-solids content increased by about 
20 percent at both stations. The dissolved-solids content at War 
wick was the highest since 1953.

625236 O -62 -2
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Summary of water discharge, and tonnages of dissolved solids

Station Runoff 
(acre-feet)

Dissolved
solids 

(tons per 
acre-foot)

Red River of the North basin
Sheyenne River near Warwick, N. Dak.................................
Souris River near Westhope, N. Dak....................................

Missouri River main stem
Missouri River near Williston, N. Dak..................................
Missouri River at Pierre, S. Dak.........................................
Missouri River at Nebraska City, Nebr..................................

Yellowstone River basin
Yellowstone River at Billings, Mont.....................................
Yellowstone River near Sidney, Mont...................................
Bighorn River at Bighorn, Mont...........................................
Tongue River at Miles City, Mont.......................................
Powder River near Locate, Mont.........................................

James River basin
James River upstream from diversion, at Huron, S. Dak...........

Platte River basin
North Platte River below Guernsey Reservoir, Wyo..................
Platte River at Brady, Nebr................................................
Supply Canal (Tri-County Diversion) near Maxwell, Nebr.........
South Platte River at Julesburg, Colo...................................

Kansas River basin
Republican River above Medicine Creek, at Cambridge, Nebr... 

Arkansas River basin
Arkansas River below John Martin Reservoir, Colo..................
Arkansas River at Arkansas City, Kans..................................
Arkansas River at Ralston, Okla..........................................
Cimarron River at Perkins, Okla.........................................
Canadian River near Whitefield, Okla..................................
Arkansas River at Van Buren, Ark........................................

Red River basin
Red River at Denison Dam, near Denison, Tex......................

Sabine River basin
Sabine River near Ruliff, Tex............................................

Neches River basin
Neches River at Evadale, Tex............................................
Trinity River at Romayor, Tex...........................................

Brazos River basin
Brazos River at Richmond, Tex...........................................

Colorado River basin
Colorado River at Austin, Tex............................................
Colorado River at Wharton, Tex.........................................

Guadalupe River basin
Guadalupe River at Victoria, Tex.......................................

Nueces River basin
Nueces River near Mathis, Tex«........... ................^.............

Rio Grande basin
Rio Grande above Culebra Creek, near Lobatos, Colo..............
Rio Grande at Otowi Bridge, near San Ildefonso, N. Mex.........
Rio Grande conveyance channel at San Marcial, N. Mex.........
Rio Grande floodway at San Marcial, N. Mex........................
Rio Grande below Elephant Butte Dam, N. Mex.....................
Rio Grande near El Paso, Tex.............................................
Rio Grande below Fort Quitman, Tex...................................
Rio Grande at Upper Preside, Tex.......................................
Rio Grande at Langtry, Tex...............................................
Rio Grande at Laredo, Tex................................................
Rio Grande at Falcon Dam - U.S. tailrace............................
Pecos River below Alamogordo Dam, N. Mex........................
Pecos River near Artesia, N. Mex.......................................
Pecos River below Red Bluff Dam near Orla, Tex...................
Pecos River near Shumla, Tex............................................

Colorado River main stem
Colorado River near Glenwood Springs, Colo.........................
Colorado River near Cisco, Utah.........................................
Colorado River at Lees Ferry, Ariz.......................................
Colorado River near Grand Canyon, Ariz...............................
Colorado River below Hoover Dam, Ariz. -Nev.......................

17,100
27,810

12,160,000
12,590,000
20,130,000

4,327,000
7,380,000
2,813,000

194,300
274,200

77,140

1,049,000
367,500

1,032,000
657,500

260,400

191,500
2,318,000
4,403,000

687,600
4,478,700

25,641,700

3,128,000

8,900,000

6,128,000
8,467,000

8,590,000

3,151,000
4,437,000

2,564,000

1,113,000

409,400
1,526,000

44,980
1,346,000

781,700
365,226

gsi.eoo
2,496,970
1,832,300

218,000
228,600
52,860

266,700

1,723,000
6,354,000

14,220,000
14,550,000
12,270,000

0.69 
.95

.60 

.60 

.58

.27 

.61 

.86 

.64 
1.56

.91

.48

.75

.93
1.44

.44

1.54
.96

1.01
4.80

.71

.61

1.14 

.12

.11

.29

.41

.29 

.29

.36 

.32

.26 

.30 

.94 

.56 

.71 

.94

.72

.61

.60
1.01
2.53
8.02
1.87

.36

.75 

.73 

.78 

.90
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Summary of water discharge, and tonnages of dissolved solids

Station , Run(f ..(acre-feet)

Diversions and return flows at and below Imperial Dam
Yuma Main Canal below Colorado River siphon, at Yuma, Ariz.. 

Gunnison River basin
Gunnison River near Grand Junction, Colo.............................

Green River basin
Green River at Green River, Utah........................................

San Juan River basin
San Juan River near Archuleta, N. Mex.................................
San Juan River near Bluff, Utah ..........................................

Little Colorado River basin
Little Colorado River at Cameron, Ariz.................................

Virgin River basin
Virgin River at Littlefield, Ariz...........................................

Gila River basin
Gila River at Kelvin, Ariz..................................................
Gila River below GiUespie Dam, Ariz...................................
Salt River below Stewart Mountain Dam, Ariz........................
Verde River below Bartlett Dam, Ariz...................................
Agua Fria River below Lake Pleasant Dam, Ariz......................

Sevier Lake basin
Sevier River near Lynndyl, Utah..........................................

Humboldt River basin
Humboldt River near Rye Patch, Nev...................................

San Joaquin River basin
San Joaquin River near Biola, Calif......................................
San Joaquin River near Vernalis, Calif..................................
Mokelumne River at Woodbridge, Calif................................

Sacramento River basin
Sacramento River at Knights Landing, Calif...........................
Feather River at Nicolaus, Calif..........................................
American River at Fair Oaks, Calif......................................

Columbia River main stem
Columbia River at Northport, Wash......................................
Columbia River at Grand Coulee Dam, Wash.........................

Yakima River basin
Yakima River at Kiona, Wash ............................................

Snake River main stem
Snake River near Heise, Idaho............................................
Snake River at King Hill, Idaho..........................................
Snake River at Central Ferry, near Pomeroy, Wash..................

Boise River basin
Boise River atNotus, Idaho................................................

Columbia River main stem
Columbia River at Maryhill Ferry, near Rufus, Oreg................

Willamette River basin
Willamette River at Salem, Oreg........................................

Rogue River basin
Rogue River at Grants Pass, Oreg.........................................

323,700

2,383,000

4,466,000

1,455,000
2,551,000

294,600

313,500
25,210

283,800
421,900

15,340

150,800

135,500

1,165,000
6,056,000

804,400

10,030,000
2.088,412

65,870,000
75,621,000

2,140,000

4,349,000
7,074,500

26,640,000

1,285,000

130,800,000

18,790,000

3,568,000

Dissolved
solids 

(tons per 
acre-foot)

1.02 

.72 

.59

.23 

.50

1.71

.75
4.98
1.07
.33
.34

1.77 

.67

.07 

.21 

.06

.10 

.07

.11 

.11

.21

.30 

.44 

.18

.18 

.14 

.07 

.11

MISSOURI RIVER BASIN

Missouri River main stem. The Missouri River is regulated by the 
following dams: Canyon Ferry and Fort Peck, upstream from 
Williston, N. Dak.; Garrison and Oahe, between Williston, N. Dak., 
and Pierre, S. Dak.; and Fort Randall and Gavins Point, between 
Pierre, S. Dak., and Nebraska City, Nebr. Closure of the Oahe 
Dam was made in August 1958. The Missouri River will be virtu 
ally one large reservoir extending from Williston, N. Dak., to 
Yankton, S. Dak., after completion of Big Bend, a dam that will be 
built between the Oahe and Fort Randall Dams in South Dakota.
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The total amount of water in storage in the main-stem reservoirs 
on Sept. 30, 1958, was slightly more than 23,000,000 acre-feet, the 
most that has ever been in storage and which is an increase of 
about 1,500,000 acre-feet since Sept. 30, 1957. Eventually, some 
of the water stored in the reservoirs is to be used for irrigation; 
but currently, the water from Canyon Ferry Reservoir is used 
partly for irrigation, and the water from the other reservoirs is 
used for electric power generation, flood control, pollution con 
trol, municipal supply, navigation, and recreation.

In general, precipitation was more than long-term mean in the 
basin downstream from Yankton, S. Dak.; but it was less than 
long-term mean in the basin upstream from Yankton, and drought 
conditions prevailed in parts of eastern Montana and western 
North Dakota. Because of the tremendous amount of storage and 
control upstream from Yankton, local variations in climatic con 
ditions only slightly affect the chemical quality of the water.

The average chemical quality, weighted with discharge, for the 
1958 water year was about the same as that for previous years. 
For example, the average dissolved-solids content at Williston 
was 439 ppm for 1958 compared with 416 ppm for the 8-year 
period 1951-58; at Pierre, 44 ppm compared with 440 ppm; at 
Nebraska City, 425 ppm compared with 431 ppm.

Fluctuations in water quality were apparent at all three sites 
on the main stem, but those at Nebraska City were relatively 
small; those at Williston are due to variations in flow from Fort 
Peck Reservoir and from the Yellowstone River, and those at 
Pierre are due to variations in inflow from the tributaries be 
tween Garrison Reservoir and Pierre. Closure of Oahe Dam will 
probably cause the flow at Pierre to be fairly uniform in quality.

Yellowstone River Basin. Runoff for the whole basin was less than in 
1956 and 1957, and also less than the long-term average. Like 
wise runoff from the basin above Billings, Mont., was less than in 
1956 and 1957, and also less than the long-term average.

The dissolved-solids load at Sidney, Mont., was less than the 
loads in 1956 and 1957, but higher than the 1955 load. The dis 
charge during the 1956 and 1957 years was comparatively high. 
The decrease in load in 1958 was caused primarily by a decrease 
in load carried by the Yellowstone River and its tributaries above 
Billings, and by a decrease in load carried by the Bighorn River 
at Bighorn, Mont. Weighted-averages of the chemical constituents 
were greater during 1958 than in 1957 at all stations and also 
greater than those recorded in 1956, with the single exception of 
the Bighorn River at Bighorn. Twenty-six percent of the dissolved- 
solids load at Sidney was contributed by the Yellowstone River
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above Billings, 54 percent by the Bighorn River, 3 percent by the 
Tongue River, and 9 percent by the Powder River. Eight percent 
of the dissolved-solids load at Sidney is assumed to have been 
contributed by minor tributaries and the Yellowstone Valley be 
tween Billings and Sidney.

The major reservoirs in operation in the Yellowstone River 
basin are Buffalo Bill Reservoir on the Shoshone River and Bull 
Lake, Pilot Butte, and Boysen Reservoirs on the Wind River.

There were no significant changes in impoundment or diversion, 
and no variations in methodology from that proposed for irriga 
tion network stations.

James River basin. The James River has alow gradient and becomes 
a series of pools during periods of low flow. Many small dams and 
diversions along the river impound water for public supply.

Runoff for James River at Huron, S. Dak., was only 77,140 acre- 
feet compared with a 16-year average of 166,500 acre-feet. The 
dissolved-solids content increases significantly during the winter.

Platte River basin. Since the completion of Glendo Reservoir near 
Glendo, Wyo., in October, six reservoirs are in operation on the 
main stem of the North Platte River. Glendo Reservoir was filled 
for the first time with the water released from Pathfinder Reser 
voir near Alcova, Wyo., which was emptied to allow work to pro 
ceed on a new penstock and powerplant. For North Platte River 
below Guernsey Reservoir, Wyo., runoff was the highest since 
1953, and the annual average dissolved-solids content was the 
lowest for the 7 years of record.

Streamflow was exceptionally high in the South% Platte River in 
Colorado, mainly because of full reservoirs and low irrigation de 
mands. The runoff for South Platte River at Julesburg increased 
75 percent over that of 1957. It was the highest runoff of any year 
for which water-quality records have been obtained. The weighted 
averages increased by about one-tenth over those of 1957 but were 
considerably lower than those of other years of record.

For Platte River at Brady, Nebr., and Supply Canal near Max 
well, Nebr., which are below the confluence of the North and South 
Platte Rivers, runoff was the highest since 1952, and dissolved- 
solids content was the highest on record. The high dissolved-solids 
content was due to the fact that during 1958 the amount of inflow 
from the South Platte River was proportionately greater than that 
from the North Platte River, and water from the South Platte River 
is generally much more mineralized than water from the North 
Platte River.
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Kansas River basin. Precipitation in the Kansas River basin, espe 
cially during late winter and summer, was substantially above the 
long-term mean. However, control by irrigation dams minimized 
flooding.

Controls, upstream from the station Republican River above 
Medicine Creek at Cambridge, Nebr., include Trenton Dam (Swan- 
son Lake), Nebr., on the Republican River, Bonny Reservoir, Colo., 
on the South Fork Republican River, and Enders Reservoir,Nebr., 
on Frenchman Creek. Runoff for this station was only 0.8 percent 
higher than in 1957, but it was the highest since 1951; reservoirs 
were full from the previous year and irrigation demands were low. 
The dissolved-solids content increased by about 10 percent over 
that of 1957 but was almost identical to the 8-year average of 322 
ppm.

Water-quality observations for Republican River near Hardy, 
Nebr., were discontinued Sept. 30, 1957.

LOWER MISSISSIPPI RIVER BASIN

Arkansas River basin. Discharge at the Arkansas City, Kans., station 
was slightly greater in 1958 than in 1957. However, discharges at 
stations in Oklahoma were considerably less for the 1958 water 
year. Annual discharges were about one-half the 1957 values at 
the Whitefield station on the Canadian River and the Tulsa station 
on the Arkansas River. The greatest percent decrease in dis 
charge occurred at the Perkins station on the Cimarron River, 
where runoff was 2,498,000 acre-feet in 1957 but only 687,600 
acre-feet in 1958.

The decrease in runoff in the Arkansas River basin in Oklahoma 
increased the weighted average of dissolved-solids content at the 
sampling stations. The greatest increase occurred in the Cimar 
ron River at Perkins, Okla., where the dissolved solids increased 
from 1,430 ppm in 1957 to 3,550 ppm in 1958. At Ralston, Okla., 
the flow* was about two million acre-feet less than in 1957 and 
dissolved solids increased from 573 ppm to 741 ppm. Although 
the highly mineralized water from the Salt Fork of the Arkansas 
River normally accounts for a considerable part of this increase, 
the major reason was the high flow and abnormally high dissolved- 
solids content at the Arkansas City station.

The most unusual change in dissolved-solids content occurred 
at the Arkansas City station in Kansas, where this content in 
creased from 483 ppm in 1957 to 707 ppm in 1958 but the amount
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of runoff remained about the same. The increase in dissolved- 
solids content during 1958 was due to the different runoff charac 
teristics above the station. During 1957, intense rains produced a 
peak discharge of 73,100 cfs as compared to a peak discharge of 
22,100 cfs during 1958. Sixty percent of the runoff in 1957 oc 
curred during the two high-flow months but only 38 percent of the 
annual runoff occurred during the two high-flow months of 1958. 
This greater percentage of dilute runoff during 1957 resulted in 
the lower dissolved-solids content for that year although the an 
nual flow, for both years were about the same.

The percent sodium and the sodium-adsorption ratios in the 
Arkansas River at Arkansas City, Kans., and in the Canadian River 
at Whitefield, Okla., changed little from 1957 to 1958. At the 
Perkins station on the Cimarron River, the percent sodium in 
creased from 75 in 1957 to 83 in 1958. At the Ralston station on 
the Arkansas River the percent sodium dropped from 63 in 1957 
to 58 in 1958 because of a considerable decrease of saline water 
contributed to the Arkansas River by the Salt Fork Arkansas 
River.

Runoff at Arkansas River at Van Buren, Ark., during the 1958 
water year was 25.6 million acre-feet, compared to 39.9 million 
acre-feet in 1957, 4.3 million acre-feet in 1956, and 9.3 million 
acre-feet in 1955. The concentrations of all the major constitu 
ents show a slight increase over those of the previous year. Dis 
solved solids increased from 356 ppm to 447 ppm and the percent 
sodium increased from 52 to 54. The sodium-adsorption ratio 
increased from 2.5 to 2.9.

Red River basin.  Discharge for the Red River at Denison Dam, 
near Denison, Tex., during the 1958 water year was 81 percent of 
the long-time average, but was less than half the discharge for 
1957. Average dissolved-solids content was the same both years.

WESTERN GULF OF MEXICO BASINS

In the Western Gulf of Mexico basins from the Sabine River to 
the Nueces River, the runoff for 1958 was above average for the 
second successive water year, and the average dissolved-solids 
content remained about the same for all stations as reported in 
1957.

Rio Grande basin* A trend toward higher annual runoffs improved 
the chemical quality of surface water in New Mexico. This is 
particularly true in the Pecos River basin where the weighted 
average of dissolved solids was lower in 1 958 than in the several 
preceding years. Pecos River below Alamogordo Dam, N. Mex.,
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and Pecos River near Artesia, N. Mex., are sensitive indicators 
of this change. The same trend was noted for the main channel 
stations of the Rio Grande; however, it is not so apparent because 
different origins of runoff as well as artificial controls have 
acted to partially obscure this trend.

Runoff at the station, Pecos River below Red Bluff Dam, near 
Orla, Tex., was only 28 percent of the 21-year average but was 
20 percent greater than in 1957. Weighted average dissolved - 
solids content decreased from 10.9 tons per acre-foot in 1957 to 
8.02 tons per acre-foot in 1958. Storage in Red Bluff Reservoir 
increased during the water year from 14,000 acre-feet to 72,000 
acre-feet.

COLORADO RIVER BASIN

Colorado River main stem.  There was an increase in the dissolved- 
solids content for the stations at Glenwood Springs, Colo., and 
Cisco, Utah. This change may be attributed to a slight decrease 
is runoff as compared to the preceding year. There was no sig 
nificant change in chemical character of the water at either 
station.

The quality of the water at the station below Hoover Dam, Ariz- 
Nev., was relatively constant due to the mixing effect of Lake 
Mead. However, there was a 14 percent decrease in dissolved- 
solids content for this station. This was probably the result of 
increased storage in Lake Mead during the preceding year.

Diversions and return flows at and below Imperial Dam.  There has been a 
trend toward better quality of water in the Colorado River basin. 
This can be seen best by comparing the weighted-average value 
for dissolved solids at Yuma Main Canal at Yuma, Ariz., with 
figures for past years.

Green River basin.  Discharge for the Green River at Green River, 
Utah decreased by 21 percent as compared with last year's flow. 
Total loads for this station decreased only 6 percent since the 
decrease in discharge was accompanied by a 16 percent increase 
in dissolved-solids content. Percent sodium remained relatively 
unchanged at this station.

San Juan River basin.  There was no significant change in discharge 
or dissolved-solids content at San Juan River near Bluff, Utah. The 
weighted-average analysis shows that the quality of the water 
continued to be high in calcium and sulfate content. During peri 
ods of low flow there is a considerable increase in sodium content.
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Virgin River basin.  Percentage composition of the water remained 
unchanged for the Virgin River at Littlefield, Ariz. Although the 
dissolved-solids content decreased 40 percent, the total load past 
the Littlefield station increased 77 percent. The increase in total 
load was the result principally of nearly a threefold increase in 
runoff at this station.

Gila River basin.  Runoff in the Gila River basin was considerably 
higher than the previous year. A better quality of water might 
have been expected, but such a prospect was only partially real 
ized due largely to the rigorous control of runoff. Furthermore, 
the quality at certain stations such as the Gila River at Kelvin, 
Ariz., is affected by complex ground-water factors as well as to 
river management of upstream storage.

THE GREAT BASIN

Sevier Lake basin.  Flow past the Sevier River station near 
Lynndyl, Utah increased 90 percent and was accompanied by a 
corresponding increase in total loads of 88 percent. The dis 
solved-solids content and percentage composition of the water at 
this station remained unchanged, probably as the result of storage 
at Sevier Bridge Reservoir.

Humbolt River basin.  The percentage composition of the weighted- 
average analysis for the Humboldt River near Rye Patch, Nev., 
remained unchanged. A 5 percent decrease in dissolved-solids 
content was accompanied by an increase in discharge of 10 per 
cent and an increase in total loads of 6 percent.

PACIFIC SLOPE BASINS IN CALIFORNIA

San Joaquin River basin. Flow in the basin was considerably greater 
than that of the preceding year and approximately 175 percent of 
a long-term average for the basin. The chemical quality of the 
outflow showed a marked improvement in the 1957 water year. 
The weighted-dissolved-solids load for the San Joaquin River 
near Vernalis, Calif., decreased from 0.42 to 0.21 ton per acre- 
foot. Average specific conductance at this station was 52 percent 
less than that of the previous year.

Because of impoundment of water behind Friant Dam and exten 
sive irrigation in the San Joaquin Valley, the San Joaquin River 
channel at times carries mainly irrigation return water of poor 
chemical quality.
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Sacramento River basin.  Flow in the basin was about 100 percent 
greater than that of the 1957 water year, although the American 
River at Fair Oaks, Calif., showed little change in runoff because 
of the operation of Folsom Reservoir just upstream from the 
station. There was little change in 6hemical quality of the Amer 
ican River at Fair Oaks from that of the preceding year.

Release of water from Shasta Reservoir for salinity control in 
the delta area and large quantities of dilute waters from the 
Feather and American Rivers help to maintain better chemical 
quality in the Sacramento River than that which prevails in the 
San Joaquin River.

PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

Columbia River main stem.  The dissolved-solids content in tons per 
acre-foot, for Columbia River at Northport, Wash., was the same 
as that reported for the last five years for the station at inter 
national boundary. At Grand Coulee Dam, further downstream, 
the tons per acre-foot remained the same as the previous two 
years.

Yakima River basin. The tons per acre-foot value continued to in 
crease as it has in the previous years. Streamflow decreased 40 
percent over the previous year, which in turn was 40 percent less 
than that for 1956.

SNAKE RIVER BASIN

Snake River main stem.  There were no significant changes in chem 
ical data reported during the 1958 water year for the Snake River 
near Heise, Idaho. Values for total-salt load and tons per acre- 
foot of the Snake River at King Hill, Idaho were similar to pre 
vious years with little or no variation in percent sodium and 
sodium-adsorption ratio. Downstream at Central Ferry, percent 
sodium, sodium-adsorption-ratio, and tons per acre-foot were 
identical to last year.

Boise River basin.  Decreases in total-salt content and tons per 
acre-foot accompanied the decrease in discharge, however per 
cent sodium and sodium-adsorption-ratio remained the same as 
last year.

PACIFIC SLOPE BASINS IN OREGON AND LOWER COLUMBIA RIVER BASIN

Columbia River main stem. Total-salt content decreased 10 percent as 
compared to the previous year, however the tons per acre-foot 
remained the same.
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Wi 11amette River basin. A slight increase in total-salt content was 
observed at the Salem station but due to an increase in discharge, 
the tons per acre-foot values remained the same as last year.

Rouge River basin.  Increase in discharge and tons per acre-foot 
raised the total-salt load 30 percent over the 1957 value.

CRITERIA OF WATER QUALITY

Many different classifications of water for irrigation appear in 
the literature; however, most of the development in this field has 
been made in the last 30 years. Scofield and Headley (1921) were 
among the first important contributors to water-quality criteria; 
they pointed out the hazards from the use of high-sodium water. 
A brief historical resume of these early developments is given in 
Water-Supply Paper 1264, the first of this series of reports.

Although the above classifications have relied principally on 
specific conductance as the criterion for total salt concentrations, 
investigators generally place emphasis on the composition of the 
water, as indicated by the analysis of dissolved constituents in 
equivalents per million. For example, Eaton (1950) discusses 
precipitation of calcium and magnesium carbonate and its effects 
on the sodium percentage in the soil solution. Baton's suggestion 
of "residual sodium carbonate" in irrigation waters as related to 
the base exchange of the soil has assumed added importance in 
soil permeability studies.

Thorne and Thorne (1951) in developing a system for classifying 
Utah waters for irrigation used a diagram similar to that of 
Wilcox (1948) and designated categories by a series of numbers 
and letters: 1A.......5E. The numbers 1 to 5 denote increasing
concentrations of dissolved solids, and the letters A to E increas 
ing sodium percentages in the water with increasing probabilities 
for developing alkali soil conditions. Class lA water, in which 
specific conductance ranges from0 to 750micromhos and the per 
cent sodium from 0 to an approximate maximum of 70, can be 
used safely on most soils. Class 5E waters,thos.e having specific 
conductance greater than 5,000 micromhos and percent sodium of 
about 90 and above, are generally unsatisfactory for irrigation.

The United States Salinity Laboratory Staff (1954) recently re 
leased a classification that incorporates many of the desirable 
features of the early classifications together with more recent 
developments. Empirical equations are used in developing a dia 
gram for the classification of irrigation waters. Although the 
classification embodies both research and field observations, it 
is tentative and should be used for general guidance only.
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A. Salinity hazard

Waters are divided into four classes: low salinity, medium 
salinity, high salinity, and very high salinity, the dividing points 
between classes being 250, 750, and 2,250 micromhos per centi 
meter. They range from water that can be used for irrigation of 
most crops on most soils to that which is not suitable for irriga 
tion under ordinary conditions.

B. Sodium hazard

The Salinity Laboratory introduced the term " sodium- 
adsorption-ratio (SAR),"a ratio for irrigation waters and soil ex 
tracts used to express the relative activity of sodium ions in ex 
change reactions with the soil. This ratio is expressed by the 
equation:

Na+
SAR =

where the concentrations of the ions are expressed in milliequiv- 
alents per liter (or equivalents per million for most irrigation 
waters). It has more significance than percent sodium for use as 
an index of the sodium or alkali hazard of the water because it 
relates more directly to the adsorption of sodium by the soil.

Waters are divided into four classes with respect to sodium or 
alkali hazard: low, medium, high, and very high, depending upon 
the SAR value and the specific conductance. At a conductance of 
100 micromhos per centimeter the dividing points are at SAR 
values of 10, 18, and 26, but at 5,000 micromhos the correspond 
ing dividing points are at SAR values of approximately 2.5, 6.5, 
and 11. Waters range in respect to sodium hazard from those 
which can be used for irrigation on almost all soils to those which 
are generally unsatisfactory for irrigation.

C. Boron hazard

In assessing water quality on the basis of boron only, the 
classification uses the limits proposed by Scofield (1936). This 
grouping involves the ranges for sensitive, semitolerant, and tol 
erant crops, with respect to boron, for each of five classes.

D. Bicarbonate ion hazard

The effect of bicarbonate ion concentration on water qual 
ity is expressed in terms of "residual sodium carbonate" (RSC) 
which is defined by the equation:

RSC = (HC03 - + C03 ") - (Ca ++ + Mg*4)
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Then in appraising quality of irrigation water with the above 
classifications, the Salinity Laboratory Staff recommends that 
first consideration be given to salinity and alkali hazards, then to 
independent characteristics, boron or toxic elements, any one of 
which may change the quality rating. Factors such as drainage 
and management practics, largely determine the effectiveness of 
irrigation activity.

SELECTED REFERENCES

Eaton, F. M., 1935, Boron in soils and irrigation waters and its 
effect on plants: U.S.Dept. Agriculture Tech, Bull. 448, p. 1-133.

    1942, Toxicity and accumulation of chloride and sulfate salts 
in plants: Jour. Agriculture Res. 64, p. 357-399.

-1950, Significance of carbonates in irrigation water: Soil
Science v. 69, p. 123-133. 

Federal Interagency River Basin Committee, 1950, Minutes of the
fifty-sixth meeting, Subcommittee on Hydrology (mimiographed). 

Magistad, O. C., and Christiansen, J. E., 1944, Saline soils, their
nature and management: U.S. Dept. Agriculture Circ. 707, p.
8-9. 

President's Water Resources Policy Commission, 1950. A water
policy for the American people: v. 1: General Report, p. 152 
153. 

Scofield,C. S.,and Headley, F. B., 1921, Quality of irrigation water
in relation to land reclamation: Jour. Agriculture Res. 21, p.
265-278. 

Scofield, C. S., 1936, The salinity of irrigation water: Smithsonian
Institution Ann. Rpt., 1935, p. 275-287. 

    1949, Trends of irrigation development in the United States;
Symposium, Am. Chem. Soc., p. 1 11 (mimiographed). 

Straus, Michael, 1952, Use of water for irrigation: Interior and
Insular Affairs Committee, U.S. House of Representative; v. 2,
The physical basis of water supply and its principal uses. 

Thorne, J.P., and Thorne, D.W., 1951, Irrigation waters of Utah:
Utah Agriculture Expt. Sta. Bull. 349.

U.S. Geol. Survey 1951 57, Quality of surface waters for irriga 
tion, Western United States: Water-Supply Papers, 1264, 1362,
1380, 1430, 1465, 1485, 1524. 

U.S. Salinity Laboratory Staff, 1954, Diagnosis and improvement
of saline and alkali soils: U.S. Dept. Agriculture, Agriculture
Handbook 60, p. 1-160. 

Wilcox, L. V., 1955, Classification and use of irrigation waters:
U.S. Dept. Agriculture Circ. 969.



PA
RT
 5

. 
HU

DS
ON
 B
AY
 A

ND
 U
PP

ER
 M
IS

SI
SS

IP
PI

 
RI

VE
R 
BA
SI
NS

RE
D 

RI
VE
R 
OF

 T
HE
 N

OR
TH
 B
AS
IN
 

5-
56
0.
 

SH
EY

EN
NE

 
RI
VE
R 
NE

AR
 W

AR
WI
CK
, 

N.
 
DA
K.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n 

at
 
hi

gh
wa

y 
br

id
ge

, 
3.
3 

mi
le
s 

so
ut
h 

of
 
Wa

rw
ic

k,
 
Be
ns
on
 C

ou
nt

y.
DR

AI
NA

GE
 A
R
E
A
.
 
2
,
1
0
0
 
sq
ua
re
 m

il
es
, 

ap
pr

ox
im

at
el

y.
RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em

ic
al
 
an
al
ys
es
: 

Ja
nu

ar
y 

19
51
 
to

 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ja
nu

ar
y 

19
51

 
to
 S

ep
te

mb
er

 
19
58
. 

EX
TR

EM
ES

, 
1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
51
0 

mi
cr
om
ho
s 

Ma
r.
 
4;

 
mi
ni
mu
m 

da
il

y,
 
44
0 
mi
cr
om
ho
s 

Ap
r.
 
8.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
51

 
Ju
ly
 
8-

17
; 

mi
ni
mu
m,
 
25
 
Au
g.
 
25
 
to
 
Se
pt
. 

30
. 

EX
TR

EM
ES

, 
1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
94
0 

mi
cr

om
ho

s 
Fe

b.
 
1,

 
19
55
; 

mi
ni
mu
m 

da
il

y,
 
24
0 

mi
cr
om
ho
s 

Ap
r.
 
4,
 
19

55
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
66
 
Ju

ly
 
8-
18
, 

19
55

; 
mi
ni
mu
m,
 
11

 
Fe

b.
 
2,
 
19
55
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re

po
rt

ed
 
fo

r 
di

ss
ol

ve
d 

so
li

ds
 
ar

e 
re
si
du

es
 

at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp
le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of
fi
ce
 
at
 
Li
nc
ol
n,
 
Ne
br
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar

 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 
WS
P 

15
58
.

t

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

18
, 

19
57

 
O

ct
. 

19
 -N

ov
. 

19
 

N
ov

. 
20

-D
ec

. 
17

 
D

ec
. 

18
-J

an
. 

13
, 

19
58

 .
..

..
..

..
Ja

n
. 

14
-3

1 
..

..
.

F
eb

. 
1-

17
 .

..
..
.

F
eb

. 
18

-2
3 

..
..

.
F

eb
. 

24
-M

ar
. 

6
. 

M
ar

. 
7
-1

2
..
..
..

M
ar

. 
13

 -A
pr

. 
3
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
20

0 
1,

49
0 

66
2

45
4 

36
7

27
4 50

 
1,

01
0 

40
1 

1,
67

0

S
il

ic
a 

(S
iO

,) 
pp

m 27
 

16

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 5.

4 
6.

3 
6.

9

4.
34

 
5.

04

9.
2 

7.
2 

7.
7 

2.
40

 3.
4

M
ag

ne
 

si
um

 
(M

g)

0 6 6

3.
54

 
4.

40

0 0 2 
2.

12
 

6

S
o

 
di

um
 

(N
a)

2.
48

 
3.

18
 

3.
57

4.
74

 
6.

53

5.
79

 
3.

57
 

6.
35

 
4.

00
 

2.
39

P
o

ta
s

 
si

um
 

(K
)

0.
18

 

.3
1

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

5.
85

 
6.

79
 

7.
38

8.
52

 
10

.2
6

10
.1

8 
7.

64
 

9.
18

 
5.

54
 

4.
02

S
ul

- 
fa

te
 

(S
0<

)

3.
56

 

2.
54

C
hl

o
 

ri
de

 
(C

l)

0.
68

 

.4
8

F
lu

o-
 

ri
de

 
(F

)

0.
02

 

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
01

 

.0
7

B
or

on
 

(B
) 

Pp
m

0.
19

 

.1
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 46
5 

54
8 

60
4

73
6 

90
2

84
6 

61
2 

84
2 

52
4 

35
4

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
63

 
.7

5 
.8

2

1.
00

 
1.

23

1.
15

 
.8

3 
1.

15
 

.7
1 

.4
8

T
ot

al
 

to
ns 75

6 
1,

12
0 

54
3

45
4 

45
1

31
5 42

 
1,

16
0 

28
5 

80
2

P
er

 
ce

nt
 

so
 

di
um 31

 
33

 
34 37

 
41 39

 
33

 
45

 
45

 
41

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
5 

1.
8 

1.
9

2.
4 

3
.0

2.
7 

1.
9 

3
.2

 
2.

7 
1.

8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

71
6 

85
5 

94
1

1,
11

0 
1,

36
0

1,
28

0 
94

3 
1,

25
0 

80
4 

56
5

PH 8
.0

 
7.

7 
8.

0

8.
1 

7.
5

7.
4 

7
.6

 
7.

7 
7.

9 
7
.3



A
pr

. 
4-

12
, 

19
58

. 
A

pr
. 

13
-1

5 
..

..
.

A
pr

. 
16

-M
ay

 1
4.

 
M

ay
 1

5-
 Ju

ne
 9

 .
 .

Ju
ly

 1
-7

 .
..
..

..
.

Ju
ly

 8
-1

7 
..

..
..

.
Ju

ly
 1

8-
A

ug
. 

3 
. .

 
A

ug
. 

4-
24

 .
..
..
.

A
ug

. 
25

-S
ep

t. 
30

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
. .

 . 
.

1,
95

0 
30

5
1,

54
0 

1,
02

0 
55

5

1,
43

0
1,

57
0

86
1 

18
7

11
7

17
,1

00

- ~ 19 ~ 23 --

2.
74

 
3.

54
4.

52
 

5.
64

 
5.

62

2.
25

 
1 

2.
15

5.
38

4.
28

 
4.

32
2.

59
 

I 
1.

61

5.
14

1.
91

 
2.

91
3.

57
 

3.
96

 
3.

31

2.
31

5.
52

3.
70

 
3.

05
1.

44

3.
52

~ -

0.
15  .1

2 ~

3.
16

 
4.

33
5.

56
 

6.
74

 
6.

67

5.
02

6.
98

5.
38

 
5.

31
4.

29

5.
95

- -

1.
33  

1.
12 ~

~ -

0.
39 ~ .1

8 -

- -

0.
02 ~ .0

1 -

~ --

0.
03 -- .0

3 -

-  

0.
15 ~ .1

4 -

28
7 

39
1

47
9 

53
8 

50
7

39
4

64
7

48
3 

43
5

32
7

50
9

0.
39

 
.5

3
.6

5 
.7

3 
.6

9

.5
4

.8
8

.6
6 

.5
9

.4
4

0.
69

76
1 

16
2

1,
00

0 
74

5 
38

3

77
2

1,
38

0
56

8 
11

0 51

11
,8

60

41
 

45 44
 

41
 

37 34 51 46
 

41 25 41

1.
6 

2
.2

2.
4 

2
.4

 
2
.0

1.
6

3
.4 2.
5 

2.
1

1
.0

2
.2

46
2 

61
4

75
5 

85
0 

79
8

62
9

97
0

75
0 

68
9

52
3

78
9

7.
1 

7
.6

7
.5

 
7

.7
 

7
.6

7
.5

7
.8

7
.1

 
7
.1

7
.3 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



RE
D 
RI
VE
R 
OF
 T
HE
 N
OR

TH
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

5-
12
40
. 

SO
UR

IS
 
RI
VE
R 
NE
AR
 W
ES

TH
OP

E,
 
N.
 
DA
K.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n,
 
1,
20
0 

fe
et
 
up

st
re

am
 
fr

om
 
se

co
nd

 
cr
os
si
ng
 
of

 
in

te
rn

at
io

na
l 

bo
un
da
ry
, 

1 
mi

le
 
do

wn
st

re
am

 
fr
om

 
Fi

sh
 
an
d 
Wi

ld
 

li
fe
 
Se
rv
ic
e 

da
m 

35
7,

 
7 
mi

le
s 

no
rt
he
as
t 

of
 
We

st
ho

pe
, 

Bo
tt
in
ea
u 
Co

un
ty

, 
an
d 

11
 
mi
le
s 

do
wn
st
re
am
 
fr
om
 B
ou

nd
ar

y 
Cr
ee
k.
 

DR
AI

NA
GE

 A
R
E
A
.
 
1
7
,
6
0
0
 
sq
ua
re
 m

il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO
RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Ju
ne
 
19
54
 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
 
(r
ev
is
ed
):
 

Oc
to
be
r 

19
54
 
to
 S

ep
te
mb
er
 
19
55
, 

Oc
to
be
r 

19
56
 
to
 S

ep
te

mb
er

 
19
58
. 

EX
TR
EM
ES

, 
1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il

y,
 
1,
96
0 

mi
cr
om
ho
s 

Ma
r.
 
5;
 
mi
ni
mu
m 

da
il

y,
 
28
8 

mi
cr
om
ho
s 

Ma
r.
 
26
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
47
 
Au
g.
 
1 

to
 
Se
pt
. 

30
; 

mi
ni

mu
m,

 
36
 
Ma
r.
 
26

 
to
 
Ap
r.
 
4,
 
Ap
r.
 
26

 
to
 
Ju
ne
 
28

. 
EX
TR
EM
ES
, 

1
9
5
4
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
(1
95
6-
58
),
 
1,
96
0 

mi
cr
om
ho
s 

Ma
r.
 
5,
 
19
58
; 

mi
ni
mu
m 

da
il
y 

(1
95
4-
55
, 

19
56
-5
8)
,

23
2 
mi

cr
om

ho
s 

Ap
r.
 
18

, 
19

57
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
48
 
Se
pt
. 

10
-2

6,
 
19
54
; 

mi
ni
mu
m,
 
29
 M

ar
. 

26
 
to
 A
pr
. 

12
, 

19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed

 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0*
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of
fi
ce
 
at
 
Li
nc
ol
n,
 
Ne
br
. 

Re
co
rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W

SP
 
15
58
.

Ch
em

ic
al

 a
na

ly
se

s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

30
, 

19
57

 .
 . 

O
ct

. 
31

-N
ov

.S
O

 
..
 

D
ec

. 
1
-2

7
..
..
..
..

D
ec

. 
28

 -J
an

. 
23

, 
19

58
 
..

..
..

..
..

Ja
n

. 
24

-F
eb

. 
9 
..
. 

F
eb

. 
10

-2
8 

..
..
..

M
ar

. 
26

- A
pr

. 
4 

. .

A
pr

. 
26

-M
ay

 1
3 

..

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
18

0 
7,

20
0 

3,
03

0

87
7 

69
6

41
1 3.

8 
31

 
27

4 
1,

19
0

S
il

ic
a 

(S
iO

j)
 

Pp
m

4
.4

4
.5

 

9
.1

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
79

 
3.

24
 

3.
79

4
.5

4
 

5
.3

4

6.
44

 
5.

99
 

1.
65

 
1.

80
 

1.
95

M
ag

ne
 

si
um

 
(M

g)

4.
01

 
4.

28
 

5.
25

6.
02

 
6.

70

6.
92

 
7.

37
 

1.
95

 
2.

36
 

2.
51

So
 

di
um

 
(N

a)

5.
22

 
5.

13
 

5.
66

7.
40

 
8.

09

8.
27

 
8.

27
 

2.
13

 
2.

74
 

2.
61

P
o

ta
s

 
si

um
 

(K
)

0.
38

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

7.
06

 
6.

85
 

8.
20

10
.8

7 
11

.6
9

12
.7

8 
12

.9
2 

3.
52

 
4.

05
 

4
.1

0

S
ul

- 
fa

te
 

(S
O

,)

4.
04

 
5.

18
 

5.
64

6.
00

 
6.

97

7.
12

 
7.

33
 

1.
85

 
2.

29
 

2.
96

C
hl

o
 

ri
de

 
(C

l)

0.
79

 
.7

9 
.9

3

1.
61

 
1.

66

1.
72

 
1.

80
 

.4
5 

.5
6 

.4
8

F
lu

o-
 

ri
de

 
(F

)

0.
03

N
i

 
tr

at
e 

(N
03

)

0.
13

 
.0

4 
.0

2

.0
3 

.0
4

.1
1

.0
8 

.0
7 

.0
7 

.0
5

B
or

on
 

(B
) 

Pp
m

0.
19

 
.1

7 
.1

7

.2
9 

.2
8

.2
8 

.2
5 

.1
0 

.1
2 

.1
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 72
6 

76
7 

87
1

1,
06

0 
1,

18
0

1,
28

0 
1,

28
0 

35
8 

42
1 

43
4

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
99

 
1.

04
 

1.
18

1.
44

 
1.

60

1.
74

 
1.

74
 

.4
9 

.5
7 

.5
9

T
ot

al
 

to
ns 1,
17

0 
7,

49
0 

3,
58

0

1,
26

0 
1,

11
0

71
5 7 15

 
15

6 
70

2

P
er

 
ce

nt
 

so
 

di
um 43

 
40

 
38 40

 
40 38

 
38

 
36

 
39

 
36

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
8 

2.
6 

2.
7

3
.2

 
3
.3

3.
2 

3.
2 

1.
6 

1.
9 

1.
7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
08

0 
1,

14
0 

1,
29

0

1,
57

0 
1,

72
0

1,
84

0 
1,

83
0 

57
3 

67
0 

68
5

pH 7
.5

 
7
.8

 
7.

9

8
.0

 
7.

9

7.
9 

8
.1 7
.4

 
7
.6

 
7
.7



M
ay

 1
4-

31
, 

19
58

 
.

Ju
ne

 2
9-

 Ju
ly

 3
1

..
. 

A
ug

. 
1

-3
1
..

..
..

..
Se

pt
. 

1-
30

 .
..

..
..

T
ot

al
 o

r 
w

ei
gh

te
d

2,
76

0 
4,

97
0

2,
15

0 
1,

77
0

1,
27

0

27
,f

il
O

11 26

..

2
.2

0
2.

20
1.

45
 

1.
95

2.
25

2.
79

2
,8

6
 

3
.1

6
'

2.
99

 
3
,4

7
3.

87

3,
91

2.
91

 
3
.2

6
3
.8

3
4
.7

4
S

.W

4.
61

0
.3

3

.4
3

4.
62

 
4.

87
4.

03
 

5.
38

6.
38

6.
28

2.
89

 
3.

39
3.

54
 

3.
96

4
9
1

4.
35

0.
56

 
.5

9
.6

8 
.8

5
.9

6

0.
79

0.
02 n*

0.
03

 
.1

1

.3
1

.2
6

0.
09

0.
14

 
.1

8
.2

1 9
*

91

0.
18

49
5 

55
3

56
1 

66
3

74
5

69
7

0.
67

 
.7

5
.7

6 
.9

0
1.

01

0.
95

1,
85

0 
3,

73
0

1,
63

0 
1,

59
0

1,
28

0

26
, 2

90

36
 

36 46
 

47 47 40

1.
8 

2
.0

2
.6

 
2.

9
3
.2 2.
5

76
8 

83
1

81
9 

97
5

1,
08

0

1,
04

0

7
.4

 
7
.3 6
.8

 
7.

1
7.

1 ..

a 
In

cl
ud

es
 e

st
im

at
es

 f
or

 m
is

si
ng

 d
at

a.
 

R
ep

re
se

nt
s 

10
0 

p
er

ce
n
t o

f 
ru

no
ff

 f
or

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PA
RT

 
6.
 

MI
SS

OU
RI

 
RI

VE
R 
BA
SI
N

MI
SS

OU
RI

 
RI
VE
R 
MA
IN
 
ST

EM
 

6A
-3
30
0.
 

MI
SS

OU
RI

 
RI
VE
R 
NE
AR
 W
IL
LI
ST
ON
, 

N.
 
DA
K.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at
io
n 

at
 
Le
wi
s 

an
d 

Cl
ar
k 
Hi
gh
wa
y 

br
id

ge
, 

5 
mi
le
s 

so
ut
hw
es
t 

of
 W

il
li
st
on
, 

Wi
ll

ia
ms

 
Co

un
ty

, 
an
d 

25
 m

il
es
 
do
wn
 

st
re

am
 f
ro

m 
Ye

ll
ow

st
on

e 
Ri
ve
r.

DR
AI

NA
GE

 A
R
E
A
.
 
1
6
4
,
5
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an

al
ys

es
: 

De
ce

mb
er

 1
95

0 
to

 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te

mp
er

at
ur

es
: 

Ma
y 

19
51

 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
95
7 

mi
cr
om
ho
s 

Ja
n.

 
10
, 

12
; 

mi
ni
mu
m 

da
il

y,
 
33
7 

mi
cr
om
ho
s 

Ju
ne
 
1.

Pe
rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
38
 M

ay
 
1-
11
; 

mi
ni
mu
m,
 
25

 
Ma

y 
28
 t

o 
Ju

ne
 
5.

 
EX
TR
EM
ES
, 

19
50

-5
8.

--
Sp

ec
if
ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il

y,
 
95
7 

mi
cr
om
ho
s 

Ja
n.

 
10
, 

12
, 

19
58

; 
mi

ni
mu

m 
da
il
y,
 
31
7 

mi
cr
om
ho
s 

Ju
ne

 
17
, 

19
57

.
Pe
rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
43
 
Ap
r.
 
25
-3
0,
 
19
57
; 

mi
ni
mu
m,
 
24

 M
ay
 
27
 
to
 J

un
e 

2,
 
19
56
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed

 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si

du
es

 
at
 
18

0°
C.

 
Da
il
y 

sa
mp

le
s 

fo
r 

ch
em
ic
al
 
an

al
ys

is
 
co

mp
os

it
ed

 
by
 
di
sc
ha
rg
e.
 

Re
co
rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl
e 

in
 
di
st
ri
ct
 
of
fi
ce
 
at
 
Li
nc
ol
n,
 
Ne

br
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct
ob
er
 1

95
7 

to
 S
ep

te
mb

er
 1

95
8 

gi
ve
n 

in
 W
SP
 1

55
9.

Ch
em
ic
al
 a
na
ly
se
s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57
 t
o 
Se

pt
em

be
r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
 .

D
ec

. 
1-

27
 
..
..
..
.

D
ec

. 
28

-J
an

. 
13

, 
1
9
5
8
..
..
..
..
..
..

Ja
n.

 1
4-

F
eb

. 
12

 . 
. 

F
eb

. 
1
3

-2
2

..
..
..
.

F
eb

. 
23

-M
ar

. 
27

 .
 

M
ar

. 
28

-A
pr

. 
30

 .
 

M
ay

 1
-1

1 
..
..
..
..

M
av

 1
2-

22
 .
..

..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

88
6,

 8
00

 
85

9,
00

0 
65

7,
 5

00

35
5,

 0
00

 
72

6,
90

0

19
4,

 0
00

 
96

4,
40

0 
1,

17
5,

00
0 

29
3,

 8
00

 
39

6.
90

0

S
il

ic
a 

(S
iO

J 
pp

m

19 9
.4

 

12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 4.

9 
5.

G
 

5.
2

3.
64

 5.
2

5.
4 

3.
09

 4.
8 

4.
9 

2.
45

M
ag

ne
 

si
um

 
<M

g)

0 18 6

2.
44

 
8 8 

1.
87

 
2 2 

1.
49

S
o

 
di

um
 

(N
a)

2.
74

 
2.

96
 

2.
83

3.
22

 
2.

78

2.
91

 
2.

74
 

2.
70

 
2.

96
 

1.
91

P
o

ta
s

 
si

um
 

(K
)

0.
13 .1

0 

.0
9

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
28

 
3.

47
 

3.
51

4.
02

 
3.

44

3.
67

 
3.

20
 

3.
15

 
3.

16
 

2.
75

S
ul

- 
fa

te
 

(S
O

.)

5.
18

4.
27

 

2.
98

C
hl

o
 

ri
de

 
(C

l)

0.
37 .3

4 

.2
2

F
lu

o-
 

ri
de

 
(F

)

0.
03 .0

3 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
03 .0

1 

.0
2

B
or

on
 

(B
) 

Pp
m

0.
19 .1

5 

.1
3

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 48
3 

51
1 

50
4

59
9 

50
2

52
0 

49
2 

48
6 

49
7 

37
5

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
66

 
.6

9 
.6

9

.8
1 

.6
8

.7
1 

.6
7 

.6
6 

.6
8 

.5
1

T
ot

al
 

to
ns

58
5,

 3
00

 
59

2,
 7

00
 

45
3,

 7
00

28
7,

 6
00

 
49

4,
 3

00

13
7,

 7
00

 
64

6,
 1

00
 

77
5,

 5
00

 
19

9,
 8

00
 

20
2.

 4
00

P
er

 
ce

nt
 

so
 

di
um 36

 
37

 
35 34

 
34 35

 
35

 
36

 
38

 
32

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
8 

1.
9 

1.
7

1.
8 

1.
7

1.
8 

1.
7 

1.
7 

1.
9 

1.
4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

73
2 

76
2 

76
0

87
6 

76
4

78
5 

73
0 

73
8 

74
6 

57
0

pH 8
.0

 
7
.8

 
7.

9

7
.7

 
7
.6

7.
7 

7.
9 

7
.0

 
7
.3

 
7
.4



M
ay

 2
3-

27
, 

19
58

 
. 

M
ay

 2
8-

 Ju
ne

 5
. .

..

Ju
ne

 2
1 -

Ju
ly

 7
. .

..
 

Ju
ly

 8
-2

4 
..

..
..

..
Ju

ly
 2

5-
 A

ug
. 

11
 .

. 
A

ug
. 

1
2
-2

8
..
..
..
.

A
ug

. 
29

-S
ep

t. 
12

 .
 

S
ep

t. 
13

-3
0 

..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

31
2,

 0
00

 
71

7,
00

0 
78

4,
 5

00
27

6,
 7

00
1,

 0
10

, 0
00

 

63
9,

 1
00

56
8,

90
0 

44
0,

 9
00

42
6,

00
0 

47
0,

 9
00

12
, 1

60
, 0

00

24

__  ~ 9
.6 ..

3.
2 

1.
95

 3.
1

4.
1

3.
5

4.
2

5.
1

4
.5 4.
6 

2.
89

4.
5

0 
0.

83
 

6 8 6 2 8 4 0 
1.

81

0

1.
31

 
.9

6 
1.

61
1.

91
1.

78
 

2.
44

2.
65

 
2.

44
2.

57
 

2.
57

2.
39

0.
07 _   .0
9 ..

2.
43

 
2.

23
 

2.
38

2.
59

2.
57

 

2.
85

3.
08

 
3.

00
3.

06
 

3.
25

3.
03

1.
44 _ _   

3.
98 -
-

0.
07 __  ~ .2
7 ..

0.
02 __   .0
4 _

0.
01 __  ~ .0
1 _

0.
09 _   .1

4 ..

27
8 

24
0 

30
2

38
9

33
6 

42
4

51
0 

44
6

45
6 

46
3

43
9

0.
38

 
.3

3 
.4

1
.5

3
.4

6 

.5
8

.6
9 

.6
1

.6
2 

.6
3

0.
60

11
8,

 6
00

 
23

6,
 6

00
 

32
1,

 6
00

14
6,

 7
00

46
4,

 6
00

 

37
0,

 7
00

39
2,

 5
00

 
26

8,
 9

00
26

4,
 1

00
 

29
6,

 7
00

7,
 2

56
, 0

00

29
 

25
 

34 31 33
 

37 34
 

35 36
 

35 35

1.
0 .8
 

1.
3

1.
3

1.
3 

1.
7

1.
6 

1.
6

1.
7 

1.
7

1.
6

44
0 

36
5 

46
0

58
5

51
9 

64
3

74
6 

67
1

68
8 

69
5

66
1

7
.3

7
.0

 
7.

4
7
,6

7
.5

7 
S

7.
1 

6.
9

7
.0

 
7
,6 ..

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



MI
SS
OU
RI
 
RI
VE
R 

MA
IN
 
ST
EM
 C
on
ti
nu
ed

6A
-4
40
0.
 

MI
SS
OU
RI
 
RI
VE
R 

AT
 P

IE
RR
E,
 
S.

 
DA
K.

LO
CA

TI
ON

 
(r

ev
is

ed
).

 A
t 

ga
gi

ng
 
st

at
io

n 
at
 
Ch
ic
ag
o 

an
d 

No
rt
h 

We
st

er
n 

Ra
il

wa
y 

Co
. 

br
id

ge
 
at
 
Pi

er
re

, 
Hu
gh
es
 
Co

un
ty

, 
1.
2 

mi
le

s 
up
st
re
am

fr
om
 B
ad
 
Ri

ve
r.

DR
AI
NA
GE
 
A
R
E
A
.
 
2
4
3
,
5
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Oc
to
be
r 

19
50

 
to
 S

ep
te

mb
er

 
19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51

 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
92
3 
mi
cr
om
ho
s 

Au
g.

 
5;
 
mi
ni
mu
m 

da
il
y,
 
56
4 
mi
cr
om
ho
s 

Ap
r.

 
3.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
40
 A

pr
. 

5-
28
, 

Au
g.
 
3-

5;
 
mi

ni
mu

m,
 
36

 
Ja

n.
 1
4 
to
 F

eb
. 

25
, 

Ma
r.
 
30
, 

Au
g.
 
18
 
to
 
Se
pt
. 

30
. 

EX
TR
EM
ES
, 

19
51

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
15
0 

mi
cr

om
ho

s 
Ma
y 

25
-2

6,
 
19
57
; 

mi
ni
mu
m 

da
il
y,
 
39
4 
mi
cr
om
ho
s 

Ju
ly

 
3,
 
19

51
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
45

 M
ay
 
1-

3,
 
19
53
; 

mi
ni
mu
m,
 
27
 
Ja

n.
 
24

-2
7,

 
19
52
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Da

il
y 

sa
mp

le
s 

fo
r 

ch
em
ic
al
 
an

al
ys

es
 
co

mp
os

it
ed

 
by
 
di

sc
ha

rg
e.

 
Re

co
rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di

st
ri

ct
 
of
fi
ce
 
at
 
Li

nc
ol

n,
 
Ne

br
. 

Re
co

rd
s 

of
 
di
sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar

 
Oc
to

be
r 

19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W

SP
 
15
59
.

<o I  -! a o

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

.

Ja
n.

 
1-

13
, 

19
58

 .

F
eb

. 
1-

25
 .

..
..
.

F
eb

. 
26

-M
ar

. 
7
.

M
ar

. 
31

-A
pr

. 
4
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

86
1,

80
0 

62
7,

 5
00

 
63

3,
 0

00
 

20
8,

30
0 

55
3,

 6
00

66
9,

 4
00

 
28

6,
 2

00
 

73
3,

 7
00

 
97

,3
90

 
35

1,
 3

00

S
il

ic
a 

(S
i0

2) 
Pp

m 8.
4 

9.
1

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
1 

4.
1 

2.
54

 4.
S 

3.
£

4.
C 

3.
£ 

2.
84

4.
4 

3.
E

M
ag

ne
 

si
um (M
g)

0 0 1.
54

 
>4 4 )4

 4 1.
64

 
8 0

So
 

di
um

 
(N

a)

2.
48

 
2.

57
 

2.
48

 
2.

74
 

2.
22

2.
31

 
2.

39
 

2.
87

 
2.

57
 

2.
31

P
o

ta
s

 
si

um
 

(K
)

0.
10

 

.1
1

B
ic

ar
 

bo
na

te
 

(H
C

03
)

2.
87

 
2.

90
 

2.
95

 
3.

26
 

2.
80

2.
88

 
2.

74
 

2.
97

 
3.

21
 

2.
64

S
ul

- 
fa

te
 

(S
O

J

3.
50

 

4.
06

C
hl

o
 

ri
de

 
(C

l)

0.
24

 

.2
5

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
3

N
i

 
tr

at
e 

(N
O

S)

0.
00

 

.0
0

B
or

on
 

(B
) 

PP
m

0.
12

 

.1
8

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

42
3 

42
1 

41
4 

46
5 

39
4

41
0 

40
0 

46
2 

43
4 

38
7

T
on

s 
pe

r 
ac

re
- 

fo
ot 0.
58

 
.5

7 
.5

6 
.6

3 
.5

4

.5
6 

.5
4 

.6
3 

.5
9 

.5
3

T
ot

al
 

to
ns

49
9,

80
0 

35
7,

 7
00

 
35

4,
 5

00
 

13
1,

 2
00

 
29

8,
 9

00

37
4,

90
0 

15
4,

 5
00

 
46

2,
 2

00
 

57
, 4

60
 

18
6,

 2
00

P
er

 
ce

nt
 

so
 

di
um 38
 

39
 

37
 

38
 

36 36
 

38
 

38
 

36
 

38

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
7 

1.
8 

1.
7 

1.
8 

1.
6

1.
6 

1.
7 

1.
9 

1.
7 

1.
7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

64
0 

64
2 

64
1 

70
5 

61
1

62
5 

61
9 

70
1 

67
1 

59
5

pH 7.
9 

7.
8 

7.
3 

7.
7 

7.
7

7.
6

7.
1 

7.
6 

7.
7 

7.
4



A
p
r.

 
5-

28
, 

19
58

.
A

p
r.

 
29

-M
ay

 3
1 

.
Ju

n
e 

1-
10

 
..
..
..

Ju
n
e 

1
1

-1
8
..

..
..

Ju
ne

 1
9-

Ju
ly

 8
 .

 .

Ju
ly

 9
-3

1
..

..
..

.
A

ug
. 

1-
2 

..
..
..
.

A
ug

. 
3-

5 
..
..
..
.

A
ug

. 
6-

17
 .

..
..
.

A
ug

. 
18

-2
8 

..
..

.
A

ug
. 

29
-S

ep
t.

 
30

T
o
ta

l 
o
r 

w
ei

gh
te

d 
av

er
ag

e
3 

..
..

.

1
,0

0
1
,0

0
0

1,
 4

02
, 

00
0

. 
44

5,
30

0
54

8,
 2

00
1,

 2
49

, 0
00

69
9,

 0
00

35
, 0

90
12

,4
20

12
8,

 8
00

27
9,

 3
00

1,
 7

64
, 

00
0

12
, 

59
0,

 0
00

--   _ 9
.8 __ __ __ __ _
.

7
.9 -

4
.4

4
4
.2

8
4
.5

6
3
.1

9
 

|1
.4

3
4
.4

0

4
.6

4
4
.9

6
5
.6

0
5
.1

2
4
.8

4
2.

79
 

1
1

.6
5

4
.3

4

2
.9

6
2
.7

8
2
.7

8
2
.9

1
2
.8

3

2
.8

7
2.

87
3
.7

8
3
.3

1
2
.7

8
2
.5

2

2
.6

5

-- -- _. _
0
.1

5 __ _ __ __  .1
2 -

2
.9

8
2

.9
8

3
.1

3
2
.9

8
3
.0

8

3.
21

3
.0

3
3
.0

6
3
.1

0
3

.1
1

3
.0

2

2
.9

8

  __
4
.5

4 ._ _ __ __  
3

.8
3 -

  __
0
.2

6 __ __ __  .2
7 -

  __
B

.0
2 __ __ _ __  .0
3 --

  __
0

.0
1  _ _ _  .0
1  

--  _
_

0
.1

9 _
.

_ _ _ -- .1
4 --

46
5

43
9

46
1

49
5

45
6

47
9

50
1

62
7

55
0

48
9

44
3

44
4

0
.6

3
.6

0
.6

3
.6

7
.6

2

.6
5

.6
8

.8
5

.7
5

.6
7

.6
0

0
.6

0

63
0,

 6
00

84
1,

 2
00

28
0,

 5
00

36
7,

 3
00

77
4,

 4
00

45
4,

 4
00

23
, 8

60
10

, 
56

0
96

, 
60

0
18

7,
 1

00
1,

 0
58

, 
00

0

7,
 6

02
, 0

00

40 39 38 38 39 38 37 40 39 36 36 38

2
.0

1
.9

1
.8

1
.9 1
.9

1.
9

1
.8

2
.3

2
.1

1
.8 1
.7

1
.8

71
0

67
5

70
5

74
2

69
0

72
5

75
0

90
3

81
5

73
6

67
4

67
6

7.
5

7.
4

7.
4

7.
5

7
.4 7.
5

7.
1

7.
1

7
.0

7
.0

7
.1 --

a 
R

ep
re

se
n

ts
 1

00
 p

er
ce

n
t 

of
 r

u
n
o
ff

 f
or

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

b
er

 1
95

8.



MI
SS

OU
RI

 
RI
VE
R 

MA
IN
 
S
T
E
M
 
C
o
n
t
 i
nu
ed

6B
-8

07
0.

 
MI

SS
OU

RI
 
RI
VE
R 

AT
 N

EB
RA
SK
A 

CI
TY

, 
NE

BR
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n 
at
 
Wa
ub
on
si
e 

Hi
gh

wa
y 

Br
id

ge
 a

t 
Ne
br
as
ka
 
Ci
ty
, 

Ot
oe
 C

ou
nt
y.

DR
AI
NA
GE
 
A
R
E
A
.
 
4
1
4
,
4
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

Ja
nu

ar
y 

19
51
 
to

 
Se

pt
em

be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
y 

19
51
 
to

 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
83
2 

mi
cr

om
ho

s 
Ja

n.
 
7;

 
mi

ni
mu

m 
da
il
y,
 
42

1 
mi
cr
om
ho
s<
 A
ug

. 
10
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
41

 
Ju

ly
 
11
-1
3;
 
mi

ni
mu

m,
 
30
 F

eb
. 

26
 
to

 
Ma
r.
 
5.
 

EX
TR

EM
ES

, 
19

51
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
93
6 
mi
cr
om
ho
s 

Ja
n.

 
6,

 
19
53
; 

mi
ni
mu
m 

da
il
y,
 
36

1 
mi
cr
om
ho
s 

Ma
r.

 
29
, 

19
51
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
48
 
Ma
y 

29
, 

19
56
; 

mi
ni
mu
m,
 
18
 M

ar
. 

27
-2
9,
 
19
51
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re

si
du

es
 
at

 
18

0°
C.

 
Da

il
y 

sa
mp

le
s 

fo
r 

ch
em
ic
al
 
an
al
ys
is
 
co
mp
os
it
ed
 
by
 
di
sc
ha
rg
e.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of
fi
ce
 a

t 
Li

nc
ol

n,
 
Ne

br
. 

Re
co

rd
s 

of
 
di
sc
ha
rg

e 
fo
r 

wa
te
r 

ye
ar
 

Oc
to
be
r 

19
57
 
to

 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 W
SP

 1
56

0.

Ch
em

ic
al

 a
na

ly
se

s,
 
wa

te
r 
ye

ar
 O
ct
ob
er
 1
95
7 

to
 S
ep

te
mb

er
 1
95

8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
 
..

..
..

.
D

ec
. 

1-
24

 
..
..
..
.

D
ec

. 
25

-3
1.

 .
..
..
.

Ja
n.

 
1-

12
, 

19
58

 .
.

Ja
n.

 
13

 -F
eb

. 
2
2
..
 

F
eb

. 
23

-2
5 

..
..
..

F
eb

. 
26

-M
ar

. 
5 

. .
 

M
ar

. 
6-

23
 .

..
..
..

M
ar

. 
24

-A
pr

. 
5 

. .
 

A
pr

. 
6-

16
 
..
..
..
.

A
pr

. 
17

-M
ay

 1
 .

..

R
un

of
f 

(a
cr

e-
 

fe
et

)

2,
13

2,
00

0 
1,

15
3,

00
0 

66
7,

 2
00

 
20

5,
70

0 
22

8,
10

0

1,
04

9,
00

0 
10

7,
 7

00
 

60
0,

00
0 

71
4,

00
0 

63
5,

50
0 

85
7,

10
0 

1,
03

9,
00

0

S
il

ic
a 

(S
i0

2) 
pp

m 21 18

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
 

4.
 

3.
29

 4.
 

5. 4.
 

4.
 

3.
 

3.
04

 4.
 

4.
 

4.

M
ag

ne
 

si
um

 
(M

g)

58
 

58
 

1.
49

 
36

 
28 66

 
04

 
32

 
1.

30
 

24
 

16
 

36

So
 

di
um

 
(N

a)

3.
00

 
2.

57
 

2.
39

 
2.

18
 

2.
78

2.
52

 
2.

13
 

1.
39

 
2.

04
 

1.
96

 
1.

87
 

2.
26

P
ot

as
 

si
um

 
(K

)

0.
14

 

.2
0

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

3.
13

 
3.

29
 

3.
52

 
3.

26
 

3.
87

3.
41

 
3.

05
 

2.
57

 
3.

29
 

3.
15

 
3.

00
 

3.
15

S
ul

- 
fa

te
 

(S
O

J

3.
04

 

2.
69

C
hl

o
 

ri
de

 
(C

l)

0.
68

 

.5
9

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
2

N
i

 
tr

at
e 

(N
03

)

0.
05

 

.0
6

B
or

on
 

(B
) 

pp
m

0.
10

 

.2
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 48
2 

45
2 

45
0 

41
1 

49
9

46
2 

40
9 

31
2 

41
5 

40
2 

38
4 

42
7

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
66

 
.6

1 
.6

1 
.5

6 
.6

8

.6
3 

.5
6 

.4
2 

.5
6 

.5
5 

.5
2 

.5
8

T
ot

al
 

to
ns

1,
40

7,
00

0 
70

3,
30

0 
40

7,
00

0 
11

5,
20

0 
15

5,
10

0

66
0,

90
0 

60
,3

10
 

25
2,

00
0 

39
9,

80
0 

34
9,

 5
00

 
44

5,
70

0 
60

2,
60

0

P
er

 
ce

nt
 

so
 

di
um

40
 

36
 

33
 

33
 

34 35
 

35
 

30
 

31
 

32
 

31
 

34

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
0 

1.
7 

1.
5 

1.
5 

1.
7

1.
6 

1.
5 

1.
1 

1.
4 

1.
4 

1.
3 

1.
5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

72
8 

68
9 

69
2 

64
1 

77
2

69
6 

61
7 

48
4 

61
8 

61
5 

59
2 

61
6

pH 7.
7 

7.
9 

7.
7 

7
.8

 
7
.8

7.
8 

7.
9 

7.
3 

7
.6

 
7.

2 
7.

3 
7.

4



M
ay

 2
-3

1,
 

19
58

 
..
 

Ju
ne

 1
-3

0
..

..
..

..
Ju

ly
 1

-1
0 

..
..
..
..

Ju
ly

 1
1-

13
 .

..
..
..

Ju
ly

 1
4
-1

9
..
..
..
.

Ju
ly

 3
1-

A
ug

. 
2 

..
. 

A
ug

. 
3-

5.
 .
..
..
..
.

A
ug

. 
6-

11
. 
..
..
..
.

A
ug

. 
21

 -S
ep

t. 
5 

. .
 

Se
pt

. 
6

-7
..
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
..
.

1,
95

6,
00

0 
1,

99
5,

00
0

73
3,

50
0

27
5,

 5
00

41
3,

40
0

98
0,

20
0

31
9,

70
0 

20
1,

50
0

62
4,

00
0

61
9,

 2
00

1,
00

4,
00

0 
17

4,
10

0
1,

44
7,

00
0

20
,1

30
,0

00

13 -- -- 11  

4.
40

 
3.

 5
9 

1 
0.

 7
7

4.
30

3.
42

3.
72

3.
16

 
3.

38

2.
82

4.
06

4.
38

 
3.

88
2.

89
 

| 
1.

49

4.
26

2.
44

 
2.

52
2.

31
2.

35
2.

48
2.

00
1.

44
 

1.
57

1.
26

2.
22

2.
57

 
2.

48
2.

74

2.
35

0.
15 -- -- .1
4 --

3.
11

 
2.

97
3.

11
2.

54
2 

O
R

2.
77

2.
44

 
2.

59

2.
20

2.
87

2.
98

 
2.

74
3.

05

3.
05

3.
48 -- --

3.
75  

0.
54 _ -- -- .5
1 ,--

0.
02 - -- .0
3  

0.
02 ~ -- .0
1  

0.
11 - -- .1

3  

43
1 

44
8

42
0

37
1

42
3

36
7

30
3 

32
6

27
6

40
5

45
9 

40
3

45
6

42
5

0.
59

 
.6

1
.5

7
.5

0
C

O

.5
0

.4
1 

.4
4

.3
8

.5
5

.6
2

.5
5

.6
2

0.
58

1,
15

4,
00

0 
1,

21
7,

00
0

41
8,

10
0

13
7,

80
0

23
9,

80
0

49
0,

 1
00

13
1,

10
0 

88
,6

60

23
7,

 1
00

34
0,

60
0

62
2,

50
0 

95
,7

60
89

7,
10

0

11
,6

30
,0

00

36
 

36 35 41 Q
Q 35 31
 

32 31 35 37
 

39 38 36

1.
6

1.
7

1.
6

1.
8

1.
7

1.
5

1.
1 

1.
2

1.
1

1.
6

1.
7 

1.
8

1
.8

1.
6

66
0

67
5 

 
64

5
57

8

56
6

47
5 

50
7

43
4

62
3

70
1 

63
1

69
4

64
7

7
.5

 
7 

3
7 

4
7 

5
7.

4
7.

4
6
.8

 
6
,8

6 
7

7
.0 6 

8
7.

3  

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



YE
LL

OW
ST

ON
E 

RI
VE
R 
BA
SI
N

6A
-2

14
5.

 
YE

LL
OW

ST
ON

E 
RI

VE
R 
AT
 B
IL
LI
NG
S,
 
MO

NT
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
br

id
ge

 
on
 U

. 
S.

 
Hi

gh
wa
y 

87
, 

1 
mi
le
 
no

rt
he

as
t 

of
 B

il
li
ng
s,
 
Ye

ll
ow

st
on

e 
Co
un
ty
, 

an
d 

12
 
mi

le
s 

up
st

re
am

 
fr
om

Pr
yo
r 

Cr
ee
k.

DR
AI
NA
GE
 
A
R
E
A
.
 
1
1
,
8
7
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

Oc
to

be
r 

19
50
 
to
 
Se
pt
em
be
r 

19
58
 
(d

is
co

nt
in

ue
d)

.
Wa
te

r 
te
mp
er
at
ur
es
: 

De
ce

mb
er

 
19
50
 
to

 S
ep
te
mb
er
 
19
58
 
(d
is
co
nt
in
ue
d)
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
57
3 

mi
cr

om
ho

s 
Fe

b.
 
10
; 

mi
ni
mu
m 

da
il
y,
 
13
4 

mi
cr
om
ho
s 

Ma
y 

29
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
32
 
Ap

r.
 
23
 
to

 M
ay
 
3;
, 
mi

ni
mu

m,
 
16
 
Ju
ne
 
19
. 

EX
TR

EM
ES

, 
19
50
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
1,
21
0 

mi
cr
om
ho
s 

Fe
b.

 
2,
 
19
51
; 

mi
ni
mu
m 

da
il
y,
 
12
9 

mi
cr
om
ho
s 

Ma
y 

22
 

19
54
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
37
 
De

c.
 
1,
 
19

50
; 

mi
ni

mu
m,

 
13

 
Ma
y 

20
-2
3,
 
Ju

ne
 
15

, 
19
56
. 

' 
RE
MA
RK
S.
 V
al
ue
s 

re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si

du
es

 
at
 
18
0 

C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 

Wo
rl

an
d,

 
Wy
o.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te

r 
ye
ar
 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W

SP
 
15
59
.

Ch
em

ic
al

 a
na
ly

se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 

19
57

 t
o 
Se

pt
em

be
r 

19
58

D
at

e
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

..
N

ov
. 

1-
30

 .
..

..
..

D
ec

. 
1-

31
 .

..
..

..
Ja

n.
 

1-
31

, 
19

58
 .

.
F

eb
. 

1-
16

 .
..

..
..

F
eb

. 
17

-2
6 

..
..
..

F
eb

. 
27

-M
ar

. 
31

 .

A
pr

. 
1-

19
 .

..
..

..
A

pr
. 

20
-2

2 
..
..
..

A
pr

. 
23

-M
ay

 3
..
.

M
ay

 1
9
-2

0
..
..
..
.

M
av

 2
1-

31
 .
..

..
..

R
un

of
f

(a
cr

e-
 

fe
et

)

26
1,

 1
00

23
2,

 3
00

19
1,

 1
00

15
1,

60
0

63
, 9

90
58

, 9
70

16
8,

 8
00

10
6,

 0
00

21
,3

20
78

, 7
80

46
, 7

30
77

, 6
10

16
9,

 3
00

62
, 4

80
59

0.
 9

00

S
il

ic
a

(S
i0

3) 
pp

m

_ __ 19 __ 26  __ 11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3. 3.
2.

25
3. 3. 3.

2.
15

3. 2. 3. 3. 2.

.8
5

M
ag

ne
 

si
um

 
(M

g)

28 48
1.

35
68 84 40

1.
33

34 84 44 16 64 84 38 1 
.3

5

So
 

di
um

 
(N

a)

1.
35

1.
39

1.
35

1.
35

1.
44

1 
4
4

1.
44

1.
35

1.
04

1.
61

1.
17 .7

4
.4

8 1Q .2
6

P
ot

as
 

si
um

 
(K

) _
_

_
_

0.
09 _ .0

9  __ .0
3

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
70

2
7
7

2.
82

2.
85

2.
87

2
1
4

2.
62

2
>>

Q

2.
36

2.
62

2
A

Q

2 
29

1
Q

A

1.
12

S
ul

- 
fa

te
 

(S
O

J

_
_

-
-
.

1.
98 __

2.
14  __ _ .3

5

C
hl

o
 

ri
de

 
(C

l) _
_

_
_

0.
20 __ .2
5 -- ^
_

.0
1

F
lu

o-
 

ri
de

 
(F

) _
_

_
_

0.
02 __ .0

3  .0
1

N
i

 
tr

at
e 

(N
O

,)

_ __
n
 

n
o

_
_

.0
2  _
_

.0
2

B
or

on
(B

) 
pp

m _ __
0.

16 __ .2
3  .0
4

D
is

so
lv

ed
 s

ol
id

s

p
er

 
m

il
 

lio
n

28
7

30
5

30
0

31
9

32
3

Q
nn

31
2

9
0

 n
9
4
7

3
1
7

O
C

R
91

 R

1
5
4

12
0

10
4

p
er

 
ac

re
- 

fo
ot

0.
39 .4

1
.4

1
.4

3
.4

4
.4

1
.4

2

.3
9

.3
4

.4
3

.3
6 29 .2
1

.1
6

.1
4

T
ot

al
 

to
ns

10
1,

 8
00

95
, 2

40
78

, 3
50

65
, 1

90
28

, 1
60

24
, 1

80
70

, 9
00

41
, 3

40
7,

25
0

33
, 8

80
16

, 8
20

n
n
 

c
i 

f\

35
, 5

50
1,

00
0

82
.7

30

P
er

-

so
- 

di
um 29 9
0

9
7 27 27 30 29 9Q 9
7 32 9
7

9
9 91 9
9 17

S
o

di
um

ad
so

rp
 

ti
on

 
ra

ti
o

1.
1

1.
1

1.
0

1.
0

1.
0

1.
1

1.
1

1.
0

1.
2 .6 g .5 .3

S
pe

ci
fi

c

an
ce

(m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

44
8

47
3

48
6

49
5

51
0

47
8

48
9

46
8

39
0

50
0

41
8

32
8

23
6

18
3

15
2

pH 7
.6

7.
8

7.
5

7.
8

7
.4 7.
4

7
.4

7
Q

7 
3

7
.3 7.
5

7 
4

7.
1

7 
5

7 
0



Ju
ne

 2
7 -

Ju
ly

 2
 .

..
 

Ju
ly

 3
, 

19
58

 .
..
..

Ju
ly

 4
-1

8 
..
..
..
..

Ju
ly

 2
8-

 A
ug

. 
8 
..
. 

A
ug

. 
9-

31
 .

..
..

..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e8

 .
..
..

14
2,

 2
00

 
46

, 8
00

 
35

0,
 1

00
 

22
3,

 1
00

 
35

,7
00

 
24

2,
80

0 
15

4,
 7

00

21
, 6

20
 

26
6,

 2
00

 
90

, 6
40

 
12

,8
10

 
12

8,
 6

00
 

15
4,

 8
00

 
17

5,
90

0

4,
 3

27
, 0

00

- -

1.
12

 
1.

40
 

1.
26

 
1.

50
 

2.
64

 
1.

50
 

1.
60

2.
76

 
2.

06
 

2.
30

 
2.

96
 

2.
64

 
3.

04
 

3.
56

2.
32

33
 

.4
8 

.3
6 

.4
8 

.5
2 

.4
8 

.4
8

0.
74

 
.7

4 
.9

6 
1.

00
 

.9
6 

1.
26

 
1.

48

0.
83

 - ~ ~ --

1 
03

1.
21

 
1.

20
1.

41

1.
39

 
1.

38

2.
43

 
1.

84

2.
46

2.
52

2 
O

n

1.
95

 -- - - -

-- ~ ~ -- -

 -- -- -- -

 ~ ~ ~ -

 - -- ~ -

96
 

12
0 

10
9 

12
8 

18
7 

12
5 

12
4

21
4 

17
0 

19
5 

24
2 

22
2 

27
1 

31
0

20
0

.1
3 

.1
6 

.1
5 

.1
7 

.2
5 

.1
7 

.1
7

0.
29

 
.2

3 
.2

7 
.3

3 
.3

0 
.3

7 
.4

2

0.
27

18
, 4

90
 

7,
49

0 
52

,5
20

 
37

,9
30

 
8,

92
0 

41
, 2

80
 

26
, 3

00

6,
27

0 
61

,2
30

 
24

, 4
70

 
4,

23
0 

38
, 5

80
 

57
, 2

80
 

73
,8

80

1,
 1

68
, 0

00

23
 

25
 

22
 

24
 

16
 

24
 

24 21
 

26
 

29
 

25
 

27
 

29
 

29 26

.4
 

.6
 

.5
 

.8
 

.5
 

.6
 

.6 0
.6

 
.7

 
.9

 
.8

 
.8

 
1
.0

 
1.

1

0
.8

15
0 

16
5 

17
0 

20
3 

29
8 

20
1 

20
5

34
3 

28
0 

32
1 

38
7 

34
9 

42
3 

49
3

31
4

7.
1 

7.
4 

7.
1 

7.
1 

7
.6

 
7
.2

 
7.

1

7
.3

 
7.

3 
7.

1 
7.

4 
7.

2 
7.

3 
7.

7 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



YE
LL
OW
ST
ON
E 

RI
VE

R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

6A
-3

29
5.

 
YE
LL
OW
ST
ON
E 

RI
VE
R 
NE
AR
 S

ID
NE
Y,
 
MO

NT
.

LO
CA

TI
O

N
.  
 A

t 
b
ri

d
g
e 

on
 S

ta
te

 H
ig

hw
ay

 
23

, 
2 

m
il

es
 

so
u
th

 
of

 
S

id
ne

y,
 

R
ic

hl
an

d 
C

ou
nt

y,
 
4

| 
m

il
es

 
do

w
ns

tr
ea

m
 f

ro
m

 g
ag

in
g 

st
a
ti

o
n

, 
2 

m
il

es
do

w
ns

tr
ea

m
 f

ro
m

 F
ox

 
C

re
ek

, 
an

d 
30

DR
AI

NA
GE

 A
RE

A
.  
 6

9,
45

0 
sq

u
ar

e 
m

il
es

,
m

il
es

 
up

st
re

am
 f

ro
m

 m
ou

th
.

ap
p
ro

x
im

at
el

y
.

RE
CO

RD
S 

A
V

A
IL

A
BL

E.
  
 C

he
m

ic
al

 
an

al
y
se

s:
 

O
ct

ob
er

 1
95

0 
to

 S
ep

te
m

be
r 

19
58

.
W

at
er

 
te

m
p
er

at
u
re

s:
 

Ja
nu

ar
y 

19
51

 
to

 S
ep

te
m

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57

-5
8.

  
 S

p
ec

if
ic

 
co

nd
uc

ta
nc

e:
 

M
ax

im
um

 '
d

ai
ly

, 
1,

02
0 

m
ic

ro
m

ho
s 

Ju
ly

 
24

; 
m

in
im

um
 d

a
il

y
, 

28
4 

m
ic

ro
m

ho
s 

Ju
ne

 3
. 

,e>
P

er
ce

n
t 

so
di

um
: 

M
ax

im
um

, 
41

 
S

ep
t.

1
-3

0
; 

m
in

im
um

 2
2 

M
ay

 
26

-3
1.

 
£

EX
TR

EM
ES

 
19

51
-5

8.
  
 S

p
ec

if
ic

 
co

nd
uc

ta
nc

e:
 

M
ax

im
um

 d
ai

ly
, 

2,
78

0 
m

ic
ro

m
ho

s 
Ja

n
. 

14
, 

19
51

; 
m

in
im

um
 d

a
il

y
, 

25
7 

m
ic

ro
m

ho
s 

Ju
ne

 1
5,

 
19

56
. 

£
P

er
ce

n
t 

so
di

um
: 

M
ax

im
um

, 
48

 M
ay

 1
-3

0
, 

19
53

; 
m

in
im

um
, 

22
 

M
ay

 2
1 

to
 J

un
e 

4
, 

19
56

, 
M

ay
 2

6-
31

, 
19

58
. 

H
RE

M
AR

KS
 . 
 V

a
lu

e
s 

re
p
o

rt
ed

 
fo

r 
d

is
so

lv
ed

 
so

li
d

s 
ar

e 
re

si
d
u
es

 
at

 
18

0'
C

. 
R

ec
or

ds
 

of
 
sp

ec
if

ic
 

co
nd

uc
ta

nc
e 

of
 
d
ai

ly
 

sa
m

pl
es

 
av

ai
la

b
le

 
^

in
 d

is
tr

ic
t 

o
ff

ic
e
 a

t 
W

or
la

nd
, 

W
yo

. 
R

ec
or

ds
 

of
 

d
is

ch
ar

g
e 

fo
r 

ga
gi

ng
 s

ta
ti

o
n

 n
ea

r 
S

id
ne

y 
fo

r 
w

at
er

 
y

ea
r 

O
ct

ob
er

 
19

57
 
to

 
S

ep
te

m
be

r 
§

19
58

 g
iv

en
 
in

 W
SP

 1
55

9.
 

N
o 

ap
p
re

ci
ab

le
 

in
fl

o
w

 b
et

w
ee

n 
ga

gi
ng

 s
ta

ti
o

n
 a

nd
 

sa
m

pl
in

g 
st

a
ti

o
n
. 

w £

D
at

e
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
N

ov
. 

1-
30

 
..
..
..

D
ec

. 
1-

26
 
..
..
..

D
ec

. 
27

 -J
an

. 
12

,
1

9
5
8

..
..

..
..

.
Ja

n.
 

13
-3

1 
..
..
..

Fe
b.

 
1
-1

3
..
..
..
.

F
eb

. 
14

-1
7

F
eb

. 
18

-M
ar

. 
4 

.
M

ar
. 

5-
27

 .
..
..
.

M
ar

. 
28

-A
pr

. 
2 

.
A

pr
. 

3-
30

 .
..
..
.

M
ay

 1
-1

1 
..
..
..
.

M
ay

 1
2-

15
 .
..
..
.

M
ay

 1
6-

21
 .

..
..
.

M
ay

 2
2-

25
 .
..
..
.

M
av

 2
6-

31
 .

..
..
.

R
un

of
f

(a
cr

e-
 

fe
et

)

52
2,

30
0

52
3,

00
0

35
0,

50
0

20
3,

90
0

25
5,

90
0

13
9,

60
0

27
,9

70
24

1,
80

0
O

C
n
 

O
A

A
O

U
9

y
 A

v
v

13
8,

 8
00

36
1,

30
0

17
1,

80
0

96
,3

40
17

4,
90

0
13

1,
90

0
42

8.
00

0

S
il

ic
a

(S
iO

J 
pp

m -_ __
_

1
3

 
I
d

_
_ ~  10 _
_ 13

C
al

 
ci

um
 

(C
a)

5. 5.
3.

44

6. 5.

3
C

he
m

ic
al

 a
na

ly
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 
^

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

M
ag

ne
 

si
um

 
(M

g)

12 28
2.

20

14 68

6.
00

6. 4.
3

O
Q

56 96
2 

17
  

0
9
 

«
.
 

_
 
.

5.
08

5.
74

5.
3f

i
4
..
.«M

3.
82

3.
3R

1.
90

.7
0

S
o

 
di

um
 

(N
a)

3.
05

3.
26

3
9

9
 

. 
&

&

3.
48

3.
09

3.
26

3 
o

n
 

  
O

57

3.
00

3
4

8
 

. 
T

tO

3.
26

3
7

fi
 

  
Iv

3
n

js
 

. 
IO

2.
31

1 
f*

7 
i 

. 
«/ 

1

1
9
9
 

  
&

&

.7
4

P
ot

as
 

si
um

 
(K

)  

0.
10 -- __ .1
0

.0
5

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
18

3 
O

1 
. 

O
l

3
C

A
 

  
«
n

3 
o
n
 

  
O

U

3.
51

3
K

A
m 

*r
x

S
o

n
 

. 
y\

I
2.

98
3.

 2
6

3.
02

3.
23

3
1 

Q
 

. 
lo

2 
n

o
 

  
5I

O
2.

66
2 

>;i
 

. P
l

2.
13

S
ul

- 
fa

te
 

(S
O

J ..

5
1 

o.
 

. 
1
 C

i - _
5

9
1

* 
ft

l.

1.
19

C
hl

o
 

ri
de

 
(C

l) _

O
O

Q
 

. 
6

Q

- _
_

37 .0
1

.0
5

F
lu

o-
 

ri
de

 
(F

) _

0.
02 -- _

_

n
o

. 
\J

&

.0
1

N
i

 
tr

at
e 

(N
O

,) _

0.
01 -- _ 02 . v

&

.0
4

B
or

on
(B

) 
pp

m _

0
2
2

  
H " .
_ 1 
9

  
1

«

.0
6

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
p

er
 

m
il

 
li

on 51
8

54
1

56
1

£
1

 O
 

B
IB 56
6

58
6

65
9

50
7

S
1
3

«J
«J

O

52
1

60
1

C
7f

\
u 

IU
 

A
A

1
V

x
 1

A
 
<

£
.

o
4
0

28
5

2
2
0

T
on

s
p

er
 

ac
re

- 
fo

ot

0.
70 .7
4 7
e 

. 7
6

.8
4

.7
7

O
ft

. 
O

U

.9
0

.6
9

7
<

i
.1

9

.7
1

Q
O

  
O

A
 

n
o

. 
lo

.6
1

.4
7 o
n

. 
0
9
 

.3
0

T
ot

al
 

to
ns

36
5,

60
0

AD
*?

 
n
n
n

o
o
 i 

, U
U

U
26

6,
40

0

m
O

A
A

9 
O

v
v

19
7,

00
0

11
1 

70
0

O
R

 
1 

7
A

A
U

y
 
1

 
I
V

16
6,

80
0

26
9 

40
0

98
', 

55
0

OQ
A 

^n
n

&
V

v
t 

O
v
v

13
4 

00
0

58
*7

70
'

f}
O

 
O

A
A

O
^
, 

^
U

U

70
 9

40
12

R
*4

O
O

P
er

 
ce

nt
so

 
di

um 37 Q
Q

O
O

 

O
C

O
D 36 35 o
e

O
t/

 
O

A
O

T
t

38 0
0

O
O 39 ?Q O«
7

Q
Q

O
O

 
O

^
O

TT
 

9
Q

£
9

9
7

&
 1 

 9
9

So


di
um

ad
so

rp
 

ti
on

 
ra

ti
o

1.
9

2 
A

  
V

1 
Q

1
*
9

2 
A

 
 
V

1.
8

1
.9 1.
9

1.
9

2
1

. 
1

2
.0

2
9

. 
£t

 

2
n   
V

1.
5

1.
1 . 9 R

S
pe

ci
fi

c
co

nd
uc

t
 

an
ce

(m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

78
5

Q
A

.1
O

v
l

o
o

c
O

Z
D

Q
O

1
O

0
1

82
2

86
2

n
e
e

9
t/

D

75
6

Q
O

C
o^

b 
78

3
Q

Q
1

o
o
l 

Q
O

O
o^

y 
65

7
c
o
o

O
^O 44
4

3
3
4

M

pH
 

|

7
7

 
i-

i
5

7
>» 

s
  

a 
iO

7
 

fi
 

^
7.

6 
g

7.
8 

3
7.

8 
§

7
 

^ 
1-

1
1 

. 
O

 
r*

7.
4 

w
 

?!
 2

 
°»

7.
7 

7.
3

7
 

3
1 

  
O

7
*.

. 
b

7
C

. 
«7

 
7

-
1

. 
O

7.
4

7
 

5



Ju
ne

 1
-4

, 
19

58
 .

.

Ju
ne

 2
7 

-J
ul

y 
3 

. .
 

Ju
ly

 4
-8

 .
..
..
..
.

Ju
ly

 9
-i

a
 .
..
..
..

Ju
ly

 1
4-

23
 .

..
..
.

Ju
ly

 2
5-

A
ug

. 
6 

. .
 

A
ug

. 
7-

31
. 
..
..
..

Se
pt

. 
1-

30
 .
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
. .

 . 
.

24
6,

 9
00

 
35

4,
00

0
30

0,
 7

00
27

8,
 9

00
29

2,
 6

00
31

3,
00

0 

20
5,

 9
00

15
0,

00
0

18
7,

50
0

16
,0

10
22

0,
30

0 
29

1,
10

0
34

5,
70

0

7,
38

0,
00

0

-- 11 -- -- --

2.
16

 
2.

76
2.

 4
0 

1 
0.

 9
6

4.
26

3.
42

3.
14

 

3.
12

3.
72

4.
32

7.
52

5.
72

 
4.

84
4.

86

4.
48

0.
87

 
1.

44
1.

48
1.

96
1.

70
1.

44
 

2.
04

2.
48

2.
52

3.
65

3.
26

 
3.

13
3.

35

2.
52

-

0.
06 _. --  -

1.
82

 
2.

11
2.

39
2.

80
2.

34
2.

31
 

2.
49

2.
41

2.
62

3.
34

3.
05

 
3.

05
3.

08

2.
87

-

2
00  __  --

--

0.
12  __ __ _ -- -

--

0.
02  _  -

--

0.
03  _ __  --

--

0.
08 _  _  -

19
2 

27
0

31
0

39
7

32
4

29
2 

33
4

40
5

44
5

72
4

59
5 

52
4

54
2

44
8

0.
26

 
.3

7
.4

2
.5

4
.4

4
.4

0 

.4
5

.5
5

.6
1

.9
8

.8
1 

.7
1

.7
4

0.
61

64
,1

90
 

13
1,

00
0

12
6,

30
0

15
0,

60
0

12
8,

70
0

12
5,

20
0 

92
,6

60
82

,5
00

11
4,

38
0

15
,6

90
17

8,
40

0 
20

6,
70

0
25

5,
80

0

4,
50

2,
00

0

29
 

34 30 32 33 31
 

40 40 37 33 36
 

39 41 36

0
.8

 
1.

2
1.

1
1.

3
1.

3
1.

1 

1.
6

1.
8

1.
7

1.
9

1.
9 

2
.0

2.
1

1.
7

30
4 

41
6

47
2

59
5

50
2

45
9 

51
4

61
8

66
9

1,
02

0
84

8 
77

3
78

6

66
8

7.
2 

7.
2

7,
3

7 
?,

7
,3

7.
1 

7 
2

7 
2

7 
«

7
2

7.
5 

7 
4

7 
3 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



YE
LL
OW
ST
ON
E 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

6A
-2
94
7.
 

BI
GH
OR
N 

RI
VE
R 

AT
 B
IG
HO
RN
, 

MO
NT
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n 
at
 
br

id
ge

 
on
 U

. 
S.

 
Hi
gh
wa

y 
10
, 

th
re

e-
qu

ar
te

rs
 
of
 
a 
mi
le
 u

ps
tr

ea
m 

fr
om
 m
ou
th
, 

1 
mi
le
 
so

ut
hw

es
t 

of
 B

ig
ho
rn
,

Tr
ea
su
re
 C

ou
nt

y,
 
an

d 
4 
mi

le
s 

ea
st
 
of
 
Cu

st
er

. 
RE

CO
RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Fe
br
ua
ry
 
19
50
 
to
 S
ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ap
ri
l 

19
49

 
to
 S

ep
te

mb
er

 
19
51
, 

Au
gu
st
 
19

52
 
to
 S

ep
te
mb
er
 
19
58
.

Se
di

me
nt

 
re
co
rd
s:
 

Ju
ly
 
19
47
 
to
 S

ep
te
mb
er
 
19
54
, 

Oc
to

be
r 

19
55

 
to
 S

ep
te
mb
er
 
19
58
 
(d
is
co
nt
in
ue
d)
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,

38
0 
mi
cr
om
ho
s 

Ju
ly
 
24
; 

mi
ni
mu
m 

da
il

y,
 
57
4 
mi

cr
om

ho
s 

Ma
y 

27
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
43

 
Ju
ly
 
17

-2
3;

 
mi
ni
mu
m,
 
30
 M

ay
 
23
-3
1.
 

EX
TR
EM
ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
1,

64
0 
mi
cr
om
ho
s 

No
v.

 
18
, 

19
55
; 

mi
ni
mu
m 

da
il

y,
 
38
4 
mi

cr
om

ho
s 

Ju
ne

 
20
, 

19
51
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
49
 
Ma

y.
 2
3-
28
, 

19
52
; 

mi
ni
mu
m,
 
27
 
Ju

ne
 
20
-2
1,
 
19
55
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Wo
rl
an
d,
 
Wy
o.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct
ob
er
 
19
57
 
to
 S
ep
te
mb
er
 
19

58
 
gi
ve
n 

in
 W
SP
 
15
59
.

Ch
em
ic
al
 a
na
ly
se
s,
 w

at
er

 y
ea
r 
Oc

to
be

r 
19
57
 t
o 
Se

pt
em

be
r 
19
58

D
at

e 
of

 
_ c

ol
le

ct
io

n

O
ct

. 
1-

31
, 

19
57

 . 
N

ov
. 

1-
29

 .
..
..
.

N
ov

. 
30

-D
ec

. 
25

 
D

ec
. 

26
-J

an
. 

31
, 

19
58

 .
..

..
..

..
F

eb
. 

1-
17

 .
..
..
.

F
eb

. 
18

-M
ar

. 
18

M
ar

. 
19

-A
pr

. 
4 

. 
A

pr
. 

5-
22

 .
..
..
.

A
pr

. 
23

-M
ay

 2
. 

. 
M

ay
 3

-7
 .
..
..
..
.

M
ay

 8
-1

3 
..
..
..
.

M
ay

 1
4-

22
 .
..
..
.

M
ay

 2
3-

31
 .
..
..
.

Ju
ne

 1
0
-1

1
..
..
..

Ju
ne

 1
2
-1

4
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

24
5,

 0
00

 
24

3,
 1

00
 

16
4,

10
0

28
7,

40
0 

13
2,

90
0 

24
3,

 4
00

10
5,

 2
00

 
86

, 2
60

 
53

, 6
90

 
38

, 0
20

 
36

,4
60

 
68

, 8
70

11
7,

40
0 

19
,3

60
 

68
,0

50
 

20
,4

90
 

35
, 7

80

S
il

ic
a 

(S
i0

2)
 

pp
m 12
 

18

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 6.

2 
6.

C
 

4.
29 5.

( 
5.

6 
3.

84 6.
7 

6.
9 

6.
8 

6.
6 

6.
4 

5.
6

4.
4 

4.
7 

5.
7 

7.
7 

5.
9

M
ag

ne
 

si
um

 
(M

g)

0 2 
2.

47

6 4 
2.

20

6 4 2 4 6 8 8 8 2 4 8

So
 

di
um

 
(N

a)

4.
00

 
3.

83
 

3.
92

3.
26

 
3.

26
 

3.
61

4.
35

 
4.

35
 

4.
48

 
4.

35
 

3.
83

 
3.

09

1.
96

 
2.

48
 

3.
61

 
4.

74
 

3.
83

P
o
ta

s
 

si
um

 
(K

)

0.
09

 

.0
9

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
34

 
3.

34
 

3.
64

3.
34

 
3.

34
 

3.
34

3.
51

 
3.

44
 

3.
49

 
3.

77
 

3.
62

 
3.

29

3.
05

 
3.

05
 

2.
95

 
3.

77
 

3.
13

S
ul

- 
fa

te
 

(S
O

J

6.
45

 

5.
93

C
hl

o
 

ri
de

 
(C

l)

0.
37

 

.3
4

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
02

 

.0
1

B
or

on
 

(B
) 

pp
m

0.
13

 

.1
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 67
1 

64
1 

67
6

59
1 

58
1 

62
4

73
6 

75
0 

73
6 

71
4 

66
5 

56
2

40
9 

45
8 

61
0 

82
1 

65
2

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
91

 
.8

7 
.9

2

.8
0 

.7
9 

.8
5

1.
00

 
1.

02
 

1.
00

 
.9

7 
.9

0 
.7

6

.5
6 

.6
2 

.8
3 

1.
12

 
.8

9

T
ot

al
 

to
ns

22
3,

 0
00

 
21

1,
50

0 
15

1,
00

0

22
9,

 9
00

 
10

5,
 0

00
 

20
6,

 9
00

10
5,

 2
00

 
87

, 9
80

 
53

, 6
90

 
36

, 8
80

 
32

, 8
10

 
52

, 3
40

65
, 7

40
 

12
,0

00
 

56
, 4

80
 

22
, 9

50
 

31
,8

40

P
er

 
ce

nt
 

so
 

di
um 39

 
39

 
36 36

 
36

 
37 39

 
39

 
40

 
39

 
37

 
35 30

 
34

 
39

 
38

 
39

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

2.
3 

2.
2 

2.
1

1.
9 

1.
9 

2.
1

2.
4 

2.
3 

2.
4 

2.
4 

2.
1 

1.
8

1.
3 

1.
6 

2.
1 

2.
4 

2.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
 °C

)

95
4 

91
0 

96
6

85
8 

85
0 

89
4

1,
01

0 
1,

04
0 

1,
04

0 
1,

02
0 

95
5 

81
4

62
0 

68
3 

86
6 

1.
12

0 
91

6

pH 7
.6 7.
7 

7.
7

7.
8

7
.7

 
7.

7

7
.4

 
7
.3

 
7
.3

 
7.

3 
7
.3

 
7
.3 7.
3 

7
.4

 
7
.3

 
7
.7

 
7
.2



Ju
ne

 1
5,

 
19

58
 . 

. .
 

Ju
ne

 1
6

-2
3

..
..
..

Ju
ne

 2
4-

 Ju
ly

 2
 .

 . 
Ju

ly
 3

-8
 .
..
..
..
.

Ju
ly

 9
-1

6 
..

..
..

.
Ju

ly
 1

7-
23

 .
..
..
.

Ju
ly

 2
4 
..
..
..
..
.

Ju
ly

 2
9-

A
ug

. 
4 

. .
 

A
ug

. 
5-

31
 .

..
..
.

Se
pt

. 
1

-2
1

..
..

..
S

ep
t. 

2
2
-3

0
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

 ag
e 

a
. .

 . 
.

16
,0

10
 

92
,4

70
12

3,
 6

00
 

53
, 0

80
35

, 4
60

25
,4

10

4,
05

0
19

,4
00

59
, 9

40
 

20
1,

 4
00

16
6,

 2
00

50
, 6

20

2,
81

3,
00

0

- 13 _ _ _ ~ __  --

8.
68

 
5.

96
3.

04
 

| 
1.

56
 

5.
44

6.
80

7.
56

9.
08

8.
32

7.
20

 
5.

08
5.

04
6.

88

5.
96

5.
00

 
3.

83
2.

44
 

3.
26

4.
70

5.
66

6.
22

5.
74

4.
79

 
3.

39
3.

39
4.

57

3.
65

--

0.
07 _ _ _  _  ~

3.
80

 
3.

26
2.

70
 

3.
03

3.
38

3.
36

3.
57

3.
52

3.
61

 
2.

88
2.

88
3.

51

3.
28

 

4.
31 _ __ _ -- __ -- -

~

0.
22 __ _ _  _  -

~

0.
02 __ __ __

_
~ __  --

~

0.
01 _ _ _ ~ _  -

-
0.

10 _ _ _ -- _  -

91
3 

65
0

46
6 

56
5

76
9

89
0

1,
03

0
96

2
80

6 
56

8
56

9
76

6

63
0

1.
24

 
.8

8
.6

3
.7

7
1.

05
1.

21

1.
40

1.
31

1.
10 .7
7

.7
7

1.
04

0.
86

19
, 8

50
 

81
, 3

70
77

,8
70

 
40

, 8
70

37
, 2

30
30

, 7
50

5,
67

0
25

, 4
10

65
, 9

30
 

15
5,

 1
00

12
8,

 0
00

52
, 6

40

2,
 4

19
, 0

00

37
 

39 34
 

37 41 43 41 41 40
 

40 40 40 38

2.
4 

2
.2 1.
6 

2
.0

2.
5

2.
9

2.
9

2.
8

2.
5 

2.
1

2.
1

2.
5

2.
1

1,
22

0 
93

4
67

5 
82

5
1,

08
0

1,
23

0

1,
38

0
1,

30
0

1,
10

0 
81

5
82

1
1,

07
0

89
8

7
.2

7
 

S

7.
1

7 
9

7 
0

7,
1

7,
?,

7 
9

7
.5

 
7
,6

7
,6

7.
7 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



YE
LL

OW
ST
ON
E 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

6A
-3

08
5.

 
TO

NG
UE

 
RI

VE
R 
AT
 M

IL
ES

 
CI
TY
, 

MO
NT
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n,
 
4 
mi

le
s 

so
ut
h 

of
 
Mi

le
s 

Ci
ty
, 

Cu
st
er
 C

ou
nt
y,
 
an

d 
8 
mi
le
s 

up
st

re
am

 
fr
om
 m
ou
th
. 

RE
CO

RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Ja
nu

ar
y 

19
51
 
to
 S

ep
te

mb
er

 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ap
ri

l 
19
49
 
to
 S

ep
te
mb
er
 
19
58
.

Se
di

me
nt

 
re

co
rd

s:
 

Ju
ne

 
19
46
 
to
 S

ep
te
mb
er
 
19
51
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
2,
39
0 

mi
cr
om
ho
s 

Se
pt
. 

11
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
51
 
Se
pt
. 

12
-2
7;
 
mi
ni
mu
m,
 
18

 
Ma
y 

28
-3
1.
 

EX
TR

EM
ES

, 
19

51
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
2,
40
0 

mi
cr
om
ho
s 

Se
pt
. 

11
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
69

 
Ma
y 

4,
 
19
55
; 

mi
ni

mu
m,

 
17

 
Ju
ne
 
7-
16
, 

Ju
ne

 
30
 t

o 
Ju
ly
 
12
, 

19
57
. 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of
 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of
fi
ce
 
at
 
No
rl
an
d,
 
Wy
o.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar

 
Oc

to
be

r 
19

57
 
to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 W

SP
 
15
59
.

mi
ni
mu
m 

da
il
y,
 
33
7 

mi
cr

om
ho

s 
Ju
ne
 
1.

19
58
; 

mi
ni
mu
m 

da
il
y,
 
28
8 

mi
cr
om
ho
s 

Ju
ne
 
21
, 

19
53
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

15
, 

19
57

. 
O

ct
. 

16
-N

ov
. 

1 
. .

 
N

ov
. 

2-
29

 .
..
..
.

N
ov

. 
30

- D
ec

. 
31

 
Ja

n 
1-

25
, 

19
58

 . 
.

Ja
n.

 2
6-

 F
eb

. 
5 

. 
F

eb
. 

6-
22

 .
..
..
.

F
eb

. 
23

-2
4 

..
..
.

F
eb

. 
25

-2
6 

..
..
.

F
eb

. 
27

-M
ar

. 
1

. 

M
ar

. 
2

-2
0

..
..

..
M

ar
. 

2
1
-2

5
..
..
.

M
ar

. 
26

- A
pr

. 
8

. 
A

pr
. 

9-
30

 .
..
..
.

M
av

 1
-9

 .
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

12
, 1

30
 

3,
35

0 
9,

33
0 

10
,3

40
 

8,
50

0

3,
17

0 
4,

92
0 

1,
01

0 
1,

13
0 

1,
37

0

8,
22

0 
3,

15
0 

5,
51

0 
9,

13
0 

3.
21

0

S
il

ic
a 

(S
iO

,) 
pp

m 5.
1 

9.
1

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

6.
 

8.
 

7.
 

3.
94

 9. 7.
 

8.
 

6.
 

4.
 

6.

3.
34

 6. 7.
 

7.
 

7
.M

ag
ne

 
si

um
 

(M
g)

80
 

12
 

50
 4.

70
 

12 88
 

60
 

40
 

32
 

28

3.
82

 
36

 
32

 
12

 
26

So
 

di
um

 
(N

a) 1.
91

 
3.

65
 

3.
44

 
3.

26
 

3.
18

2.
78

 
3.

18
 

3.
09

 
2.

48
 

2.
22

2.
61

 
2.

18
 

3.
00

 
2.

74
 

2.
74

P
ot

as
 

si
um

 
(K

)

0.
12

 

.1
0

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

4.
26

 
5.

21
 

5.
00

 
5.

54
 

5.
93

5.
16

 
5.

82
 

4
.5

9
 

3.
44

 
4.

21

4.
87

 
4
.1

6
 

4.
72

 
4
.4

3
 

4
.4

3

S
ul

- 
fa

te
 

(S
O

J

5.
91

 

4.
83

C
hl

o
 

ri
de

 
(C

l)

0.
16

 

.1
3

F
lu

o-
 

ri
de

 
(F

)

0.
02

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
01

 

.0
0

B
or

on
 

(B
) 

Pp
m

0.
10

 

.1
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 52

4 
71

2 
65

5 
69

9 
73

3

63
3 

68
8 

55
5 

40
4 

52
8

57
9 

51
7 

60
8 

59
2 

61
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
71

 
.9

7 
.8

9 
.9

5 
1.

00 .8
6 

.9
4 

.7
5 

.5
5 

.7
2

.7
9 

.7
0 

.8
3 

.8
1 

.8
3

T
ot

al
 

to
ns 8,
61

0 
3,

25
0 

8,
30

0 
9,

82
0 

&
, 5

00

2,
73

0 
4,

62
0 

75
8 

62
2 

98
6

6,
49

0 
2,

20
0 

4,
57

0 
7,

40
0 

2.
66

0

P
er

 
ce

nt
 

so
 

di
um 22

 
31

 
31

 
27

 
26 26

 
27

 
33

 
36

 
26 26

 
26

 
29

 
28

 
27

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
0 

1.
8 

1
.8

 
1.

6 
1.

5

1.
4 

1.
5 

1.
7 

1.
7 

1.
3

1.
4 

1.
2 

1.
6 

1.
5

1
.4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

79
0 

1,
02

0 
94

9 
1,

01
0 

1,
05

0

93
3 

1,
02

0 
85

2 
63

6 
78

2

86
7 

79
9 

91
3 

88
5 

89
9

pH 7.
9 

7.
9 

7
.8

 
8
.0

 
8
.2 7.
8 

7.
8 

7.
5 

7
.6

 
7.

4

7.
8 

7
.2

 
7
.6

 
7
.5

7
.B



M
ay

 1
0,

 
19

58
 .

 . 
. 

M
ay

 1
1
-1

6
..
..
..

M
ay

 1
7-

20
 .
..
..
.

M
ay

 2
1-

27
 .
..
..
.

M
ay

 2
8-

31
 .
..
..
.

Ju
ly

 1
 .
..
..
..
..
.

Ju
ly

 2
-3

 .
..
..
..
.

Ju
ly

 4
-7

 .
..
..
..
.

Ju
ly

 8
-2

6
 .
..
..
..

Ju
ly

 2
7 
..

..
..

..
.

Ju
ly

 2
8

- A
ug

. 
14

 .

A
ug

. 
30

-S
ep

t.
 

10
 

S
ep

t.
 
1

1
..

..
..

..
S

ep
t.

 
12

-2
7 
..
..
.

S
ep

t.
 2

8-
30

 .
..
..

T
o

ta
l 

o
r 

w
ei

gh
te

d 
av

er
ag

e
2 
..

..

69
 

3
,7

2
0

6
,6

2
0

10
, 1

70
8
,4

9
0

2
,9

3
0

4
,1

4
0

9
,0

9
0

1,
96

0
21

, 0
50

1
,7

6
0

6
,2

8
0

1
6
,8

9
0

8
,3

1
0

26
8

4
,7

8
0

 
85

7
1

,5
3
0
 

36 61
9

29
2

19
4,

 3
00

~ __ _ _ 9
.8 _ __ __ __ -   -

8
.1

4
 

7
.1

6
5
.8

4
4
.3

2
3
.2

6

2
.9

6
4
.0

8
2
.4

0
 

| 
1
.3

2
3
.4

0
3
.7

6

3
.8

8
4
.0

6
2
.8

6
4
.9

8
7
.0

0

5
.9

2
 

8
.3

6
6
.3

2
 

1
3

.7
6

9
.9

6
7
.2

8

5
.6

6

4
.2

6
 

2
.3

1
1
.5

2
1
.0

9
.7

0

.7
4

1
.7

8
1
.7

4
1
.3

1
1
.1

7

2
.0

4
1
.4

8
2
.3

1
2
.4

8
3
.9

6

2
.6

1
 

7
.2

2
3
.1

3
 

1
3

.8
3

10
.2

7
5
.5

7

2
.2

2

~ _
_

_
_

_
_

0
.1

0 _
_

_
_

-
- _ ~ -- " --

5
.5

1
 

4 
33

3
.6

4
3

.1
1

2
.6

2

2
.4

6
3
.2

6
3
.1

6
2
.9

5
2
.8

4

3
.4

7
3
.1

5
2
.9

8
3
.7

9
4
.8

5

4
.3

8
 

7
.1

1
4
.7

9
 

1
2
.3

3
8
.9

8
6
.2

0

4
.0

0

-- _ _ __ __
2
.2

5 __ __ __ __ -  - -

-- .
.

_
_

_
_

_
_

0
.0

1 _
_

-
-

.
. ~ ~ ~ ~

~ __ __ _ __

0
.0

2 __ _ _ __ _ --  _
_ -- -

- __ __ _ __
0
.0

5 __ __ __ __ __ -- ~ _ ~ -

~ __ __ __ __
0

.0
7 __ _  __ __ ~  __ ~ ~

74
6 

58
4

44
0

31
6

23
5

22
0

35
7

34
1

28
3

29
8

36
4

33
6

32
3

45
2

68
4

51
6 

98
2

57
2 

1
,7

9
0

1,
 2

60 80
4

47
5

1
.0

1
 

.7
9

.6
0

.4
3

.3
2

.3
0

.4
9

.4
6

.3
8

.4
1

.5
0

.4
6

.4
4

.6
1

.9
3

.7
0
 

1
.3

4
.7

8
 

2
.4

3
1

.7
1

1
.0

9

0
.6

4

70
 

2
,9

4
0

3
,9

7
0

4
,3

7
0

2
,7

2
0

87
9

2
,0

3
0

4
,1

8
0

74
5

8
,6

3
0

88
0

2
,8

9
0

7
,4

3
0

5
,0

7
0

24
9

3
,3

5
0

 
1

,1
5

0
1

,1
9

0
 

87
1

,0
6

0
31

8

12
4,

30
0

34
 

24 21 20 18 20 30 31 28 24 34 27 45 33 36 31
 

46 33
 

50 51 43 28

2
.1

 
1

.2 .9 .7 .5 .6
1
.2

1
.3

1
.0 .9

1
.5

1
.0

1
.9

1
.6

2
.1

1
.5

 
3

.5
1

.8
 

5
.3

4
.6 2
.9

1
.3

1
,1

0
0

 
85

6
67

1
50

9
38

0

34
8

55
6

52
2

44
9

47
0

56
0

52
7

50
4

69
3

1
,0

0
0

77
9 

1
,4

0
0

86
3 

2
,3

9
0

i 
77

n
1

,1
8

0

71
6

7
.8

 
7
.6

7
.5

7
.5

7
.4

7
.4

7
,3

7 
7!

7
,5

7
.3

7
.2

7
.4

7
.4

7
.3

7
.6

7
.3

 
7
.7

7
.6

 
8
.0

7
.9

7
.9 ~

a 
R

ep
re

se
ln

ts
 1

00
 p

er
ce

n
t 

o
f 

ru
no

ff
 f

o
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

b
er

 1
95

8.



YE
LL
OW
ST
ON
E 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

6A
-3

26
5.

 
PO
WD
ER
 R

IV
ER
 N
EA

R 
LO
CA
TE
, 

MO
NT
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 s

ta
ti

on
 
at
 
br

id
ge

 
on
 U

. 
S.

 
Hi
gh
wa
y 

12
, 

at
 
pr
es
en
t 

si
te
 
of

 
Lo

ca
te

 
(5
 m

il
es
 w

es
t 

of
 
fo

rm
er

 
si
te
 
of

 
Lo

ca
te

),
 
Cu

st
er

Co
un

ty
, 

3 
mi
le
s 

up
st
re
am
 f

ro
m 

Lo
ca

te
 
Cr

ee
k,

 
an
d 

25
 m

il
es

 
ea

st
 
of

 
Mi
le
s 

Ci
ty
. 

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca
l 

an
al
ys
es
: 

De
ce

mb
er

 
19

49
 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Fe
br

ua
ry

 
19
51
 t

o 
Se

pt
em

be
r 

19
58
.

Se
di
me
nt
 
re

co
rd

s:
 

Ma
rc
h 

19
50

 
to
 
Se
pt
em
be
r 

19
53
. 

EX
TR
EM
ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
3,
44
0 

mi
cr
om
ho
s 

Ja
n.

 
15

; 
mi
ni
mu
m 

da
il
y,
 
56
7 

mi
cr
om
ho
s 

Ma
y 

26
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
48
 
Ju
ly
 
3-
11
; 

mi
ni
mu
m,
 
22

 
Ju
ne
 
15

-2
0.

 
EX

TR
EM

ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
9,
27
0 

mi
cr
om
ho
s 

De
c.
 
16

, 
19
55
; 

mi
ni
mu
m 

da
il
y,
 
40
7 

mi
cr
om
ho
s 

Fe
b.
 
14
 

19
52
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
83
 
Oc

t 
22
-2
4,
 
19
53
; 

mi
ni

mu
m,

 
17

 A
ug
. 

11
-1

3,
 
19
55
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Wo

rl
an

d,
 
Wy
o.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct

ob
er

 
19

57
 
to
 S

ep
te
mb
er
 
19

58
 
gi
ve
n 

in
 W

SP
 
15
59
.

Ch
em

ic
al

 a
na
ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 

19
57

 t
o 
Se
pt
em
be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

23
, 

19
57

 . 
O

ct
. 

24
-N

ov
. 

20
. 

N
ov

. 
21

-D
ec

. 
5 

. 
D

ec
. 

6-
28

 .
..
..
.

D
ec

 .2
9 
-J

an
. 1

4,
 

19
58

 .
..
..
..
..

Ja
n.

 
15

 
..
..
..
..

Ja
n.

 
1
6
-2

6
..
..
..

Ja
n.

 
27

-F
eb

. 
19

. 
F

eb
. 

20
 .

..
..
..
.

F
eb

. 
21

-2
2 

..
..
.

F
eb

. 
23

 .
..
..
..
.

F
eb

. 
27

 -M
ar

. 
14

 
M

ar
. 

1
5
-1

9
..
..
.

M
ar

. 
2

0
-2

7
..
..
.

M
ar

. 
28

-A
pr

. 
2

. 
A

pr
. 

3-
12

 .
..
..
.

A
pr

. 
13

-2
5 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

4,
31

0 
12

,0
10

 
3,

95
0 

5,
40

0

5,
26

0 
33

7

3,
47

0 
7,

40
0 

37
7 

83
3 

54
5 

2,
04

0

8,
15

0 
2,

67
0 

6,
41

0 
6,

09
0 

7,
68

0 
10

.3
40

S
il

ic
a 

(S
i0

2) 
pp

m 14
 

13

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

M
ag

ne
 

si
um

 
(M

g)

13
.2

4 
11

.8
8 

13
.3

6 
9.

13
 

5.
99

18
.2

8 
28

.0
0

15
.6

4 
14

.0
8 

6.
32

 
12

.0
0 

7.
72

 
6.

14

9.
84

 
11

.2
4 

6.
09

 
3.

81
 

11
.7

8 
12

.6
8 

12
.9

6

So
 

di
um

 
(N

a) 8.
53

 
7.

05
 

7.
48

 
8.

70

10
.4

4 
16

.8
8

8.
70

 
7.

57
 

5.
39

 
8.

13
 

5.
35

 
4.

22

5.
83

 
7.

00
 

6.
00

 
7.

79
 

9
.2

2
 

9.
57

P
ot

as
 

si
um

 
(K

)

0.
14

 

.1
4

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
70

 
3.

87
 

4.
57

 
5.

51

6.
16

 
6.

52

5.
47

 
5.

11
 

1.
25

 
4.

69
 

3.
54

 
2.

95

3.
31

 
3.

47
 

3.
34

 
3.

72
 

3.
80

 
3.

77

S
ul

- 
fa

te
 

(S
O

J

16
.8

6 

10
.9

3

C
hl

o
 

ri
de

 
(C

l)

1.
38

 

1.
38

F
lu

o-
 

ri
de

 
(F

)

0.
02

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
05

 

.0
6

B
or

on
 

(B
) 

pp
m

0.
08

 

.1
1

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

1,
47

0 
1,

26
0 

1,
41

0 
1,

61
0

1,
95

0 
3,

10
0

1,
63

0 
1,

46
0 

82
0 

1,
35

0 
86

2 
66

6

1,
05

0 
1,

22
0 

1,
07

0 
1,

28
0 

1,
47

0 
1.

56
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

2.
00

 
1.

71
 

1.
92

 
2.

19

2.
65

 
4.

22

2.
22

 
1.

99
 

1.
12

 
1.

84
 

1.
04

 
.9

1

1.
43

 
1.

66
 

1.
46

 
1.

74
 

2.
00

 
2.

12

T
ot

al
 

to
ns 8,
62

0 
20

, 5
40

 
7,

58
0 

11
,8

30

13
,9

40
 

1,
42

0

7,
70

0 
14

,7
30

 
42

2 
1,

53
0 

56
7 

1,
86

0

11
,6

50
 

4,
43

0 
9,

36
0 

10
, 6

00
 

15
, 3

60
 

21
.9

20

P
er

 
ce

nt
 

so
 

di
um 39

 
37

 
36

 
36 36

 
38 36

 
35

 
46

 
40

 
41

 
41 37

 
38

 
37

 
40

 
42

 
42

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

3.
3 

2.
9 

2.
9 

3
.2

3.
5 

4
.5 3.
1 

2.
9 

3
.0

 
3
.3

 
2.

7 
2.

4

2.
6 

3
.0

 
2.

7 
3
.2

 
3.

7 
3.

8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
84

0 
1,

63
0 

1,
78

0 
1,

98
0

2,
35

0 
3,

44
0

2,
08

0 
1,

83
0 

1,
13

0 
1,

75
0 

1,
19

0 
97

5

1,
39

0 
1,

60
0 

1,
42

0 
1,

68
0 

1,
93

0 
2,

07
0

PH 7.
7 

7.
8 

7.
8 

7
.8

8
.0

 
8
.0 8
.0

 
7.

6 
7
.2

 
7.

8
7.

7 
7.

5

7
.2

 
7.

3 
7.

6 
7
.3

 
7
.3

 
7.

3



A
pr

. 
26

-M
ay

 3
, 

19
58

 .
..
..
..
..

Ju
ne

 1
-3

..
..
..
..

Ju
ne

 1
2-

14
 
..

..
.

Ju
ne

 1
5-

20
 
..

..
.

Ju
ne

 2
1 -

Ju
ly

 2
 .

 . 
Ju

ly
 3

-1
1 
..
..
..
.

Ju
ly

 1
2-

20
 .
..
..
.

Ju
ly

 2
1-

24
 .
..
..
.

Ju
ly

 2
5-

 A
ug

. 
14

 . 
A

ug
. 

15
-3

1 
..
..
.

Se
pt

. 
1

-1
4

..
..

..
S

ep
t. 

1
5
-3

0
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
. .

 . 
.

7,
00

0
6,

26
0

8,
58

0
17

, 3
70

16
, 4

00
4,

55
0

IA
 

A
n
n

4
Q

A
A

5,
90

0
17

,5
10

8,
53

0
9
7
 

O
9
fl

9,
74

0
11

, 5
70

19
,8

10
 

1,
59

0
40

5
12

4

27
4,

 2
00

_ _ 14 -
-
.

 _ ~ ~

9.
66

11
.8

2
7.

90
6.

04
4.

80
4.

80

8.
06

7.
24

9.
72

11
.9

8 
5.

18
14

.0
4 

6.
58

16
.6

6
18

.8
4

14
.4

4
I
t
 

Q
fi

M
^
9

15
.1

6

11
.1

6

6.
35

7.
35

4.
05

2.
35

1.
78

1.
96

3.
96

2
C

R

4.
35

4.
83

 
0.

22
7.

70
4

Q
9

 
-
-

7.
66

6.
00

7.
05

 
10

.3
5

11
.5

7
13

.0
5

5.
83

3.
43

3.
80

3.
67

3.
11

2.
69

2.
39

3.
29

3
7
4

3.
15

3.
67

3.
49

 
3.

23

3.
51

3.
54

3.
67

 
3.

62
3.

97
4.

43

3.
60

_ _ _
17

.7
6

-
- ~ _  ~

_ _
0.

82 _ --  ~

_ _ _
_ _ _

0.
03 __  ~ ~

_ _ _ _ _
0.

02 __ -- ~ -

_ __ _ _ __ __
0.

15 __ ~ _ _
.

-

1,
08

0
1,

31
0

78
0

54
2

42
7

45
5

80
5

64
4

95
5

1,
56

0
1,

49
0

77
7

1,
68

0
1,

73
0

1,
48

0 
1,

68
0

1,
89

0
2,

06
0

1,
15

0

1.
47

1.
78

1.
06 .7
4

.5
8

.6
2

1.
09 .8
8

1.
30

2.
12

2.
03

 
1.

06

2.
28

2.
35

2.
01

 
2.

28
2.

57
2.

80

1.
56

10
, 2

90
11

, 1
40

9,
09

0
12

,8
50

9,
51

0
2,

82
0

9
1

 
9
A

fl

3,
70

0
7,

67
0

37
, 1

20
17

, 3
20

9
0
 

fi
ft

ft

22
,2

10
27

, 1
90

39
, 8

20
 

3,
62

0
1,

04
0

34
7

42
7,

 8
00

40 39 34 28 9
7 29 Q
Q

9
7 31 22 35

 
48 31 24 33

 
43 4
5 46 34

2
.9

3.
1

2
.0 1.
4

1.
1

1.
3

2 
A

1
.4

2
.0 1.
6

2.
9

2
7

2.
7

2
.0

2.
6 

3.
9

4
Q

4
.7 2.
5

1,
44

0
1,

69
0

1,
09

0
79

1
63

1
66

2

1,
09

0
88

6
1,

24
0

1,
81

0
1,

85
0 

1,
08

0

2,
01

0
1,

97
0

1,
81

0 
2,

07
0

2,
33

0
2,

54
0

1,
48

0

7
.5

7 
5

7
.3 7.
3

7
.4

7
 

^

7
.4

8
.0

7
4

7
.0

7
.3

7
Q

7
,0

7
,0

7
.4

 
7
,4

7
.6

7
.4 ~

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



JA
ME
S 

RI
VE
R 
BA
SI
N

6A
-4
76
0.
 

JA
ME

S 
RI
VE
R 
UP

ST
RE

AM
 F

RO
M 

DI
VE

RS
IO

N,
 
AT
 H

UR
ON
, 

S.
 
DA
K.
 

(F
or
me
rl
y 

pu
bl

is
he

d 
as

 
Ja

me
s 

Ri
ve
r 

at
 
Hu

ro
n,

 
S.
 
Da
k.
)

LO
CA

TI
ON

 
(r
ev
is
ed
).
 J
us

t 
up

st
re

am
 
fr

om
 C
hi
ca
go
 
an
d 
No
rt

h 
We
st
er
n 

Ra
il

wa
y 

br
id
ge
, 

13
5 

fe
et
 
up
st
re
am
 f

ro
m 

ga
gi
ng
 s

ta
ti

on
, 

15
0 

fe
et
 
up

st
re

an
fr

om
 c

it
y 

da
m 

at
 
Hu
ro

n,
 
Be
ad
le
 C

ou
nt

y,
 
an
d 

30
0 

fe
et

 
up

st
re

am
 f

ro
m 

br
id
ge
 
on
 U

. 
S.
 H

ig
hw
ay
 
14

. 
DR

AI
NA

GE
 A
R
E
A
.
 
1
6
,
8
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca
l 

an
al

ys
es

: 
Au
gu
st
 
19
56
 t

o 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
.t
em
pe
ra
tu
re
s:
 

Au
gu
st
 
19
56
 
to

 S
ep
te
mb
er
 
19

58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
93
0 

mi
cr
om
ho
s 

Ja
n.

 
15
; 

mi
ni
mu
m 

da
il
y,
 
55
8 
mi
cr
om
ho
s 

Ap
r.
 
1.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
54
 O

ct
. 

7-
10
, 

14
-3

1,
 
De

c.
 
21

 
to

 
Ja

n.
 
8;
 
mi
ni
mu
m,
 
42
 
Ju

ly
 
11

-2
4.

 
EX

TR
EM

ES
, 

19
56
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
2,

27
0 

mi
cr
om
ho
s 

Ma
r.

 
9,

 
19
57
; 

mi
ni
mu
m 

da
il
y,
 
48
3 

mi
cr
om
ho
s 

Ma
r.

 
30
, 

19
57
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
55
 M
ay

 
1-
10
, 

19
57
; 

mi
ni
mu
m,
 
30
 M
ar

. 
29
 
to
 A

pr
. 

4,
 
19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed

 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Da
il
y 

sa
mp

le
s 

fo
r 

ch
em

ic
al

 
an
al
ys
is
 
co
mp
os
it
ed
 
by
 
di

sc
ha

rg
e.

 
Re

co
rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of
 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi
ce
 
at
 
Li

nc
ol

n,
 
Ne

br
. 

Re
co
rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

ga
gi
ng
 s

ta
ti
on
 

at
 
Hu
ro
n,
 
fo
r 
wa
te
r 

ye
ar

 O
ct
ob
er
 
19

57
 
to
 
Se
pt
em
be
r 

19
58
 g

iv
en
 
in

 W
SP
 
15
59
.

Ch
em
ic
al
 a
na

ly
se

s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57
 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
7-

10
, 

14
-3

1,
 

1
9

5
7
..

..
..

..
..

.
N

ov
. 

1
-2

4
..

..
..

..
N

ov
. 

25
-D

ec
. 

20
.. 

D
ec

. 
21

-J
an

. 
8,

 
19

58
 
..
..
..
..
..

Ja
n

. 
9-

24
 .
..
..
..
.

Ja
n

. 
25

-F
eb

. 
11

 . 
. 

F
eb

 
12

-2
3

F
eb

. 
2
4
-2

5
..
..
..
.

F
eb

. 
26

-M
ar

. 
2 

. .

R
un

of
f 

(a
cr

e-
 

fe
et

) 55
3 

90
9 

2,
04

0

2,
00

0 
1,

38
0

1,
04

0 
74

4 
17

9 
1,

03
0 

2,
70

0

S
il

ic
a 

(S
iO

,) 
PP

m

14
 

24
 

25 15
 

14 9
.5

 
13

 
17

 
15

 
16

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
19

 
3.

44
 

4.
74

4.
34

 
4.

34

3.
99

 
3.

99
 

3.
59

 
4.

09
 

3.
39

M
ag

ne
 

si
um

 
(M

g)

3.
57

 
4.

16
 

4.
58

4.
46

 
4.

94

4.
77

 
5.

21
 

4.
81

 
5.

47
 

4.
13

S
o

 
di

um
 

(N
a) 8.
57

 
8.

22
 

8.
05

10
.8

8 
10

.8
8

10
.0

1 
10

.7
0 

9.
79

 
10

.5
3 

7.
79

P
o

ta
s

 
si

um
 

(K
)

0.
51

 
.4

3 
.3

8

.4
1 

.4
9

.4
6 

.4
6 

.4
3 

.4
6 

.3
6

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

6.
10

 
6.

06
 

7.
15

7.
08

 
7.

41

7.
69

 
8.

24
 

7.
51

 
8.

52
 

6.
75

S
ul

- 
fa

te
 

(S
O

J

6.
56

 
7.

18
 

7.
77

7.
91

 
8.

54

7.
70

 
8.

33
 

7
.5

6
 

8.
18

 
6.

18

C
hl

o
 

ri
de

 
(C

l) 2.
76

 
2.

 S
I 

2.
68

4.
34

 
4.

51

3.
67

 
3.

86
 

3.
38

 
3.

53
 

2.
59

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

2 
.0

2

.0
3 

.0
3

.0
3 

.0
3 

.0
3 

.0
3 

.0
3

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

2 
.0

1

.0
0 

.0
3

.0
2 

.0
2 

.0
2 

.0
2 

.0
2

B
or

on
 

(B
) 

pp
m

0.
50

 
.5

2 
.4

9

.0
8 

.1
2

.6
4 

.7
1 

.4
0 

.6
3

.4
7

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 96

3 
97

0 
1,

08
0

1,
16

0 
1,

24
0

1,
17

0 
1,

26
0 

1,
15

0 
1,

25
0 

96
0

T
on

s 
p

er
 

ac
re

- 
fo

ot 1.
31

 
.3

2
.4

7

.5
8 

.6
9

.5
9 

.7
1 

.5
6 

.7
0 

.3
1

T
ot

al
 

to
ns 72

4 
1,

20
0 

3,
00

0

3,
16

0 
2,

33
0

1,
65

0 
1,

27
0 

27
9 

1,
75

0 
3,

54
0

P
er

 
ce

nt
 

so
 

di
um 54
 

51
 

45 54
 

53 52
 

53
 

53
 

51
 

50

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

4
.6

 
4
.2

 
3.

7

5.
2 

5.
1

4.
8 

5.
0 

4.
8 

4.
8 

4
.0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
45

0 
1,

45
0 

1,
58

0

1,
74

0 
1,

85
0

,7
30

 
,8

40
 

,6
90

 
,8

30
 

,4
30

pH 7.
8 

7.
8 

7.
8

7.
7 

7.
7

7.
8 

7
.8

 
8.

1 
7
.9

 
7
.7



M
ar

. 
15

-1
9,

 
19

58
. 

M
ar

. 
20

-2
2 

..
..
..

M
ar

. 
23

-2
8 

..
..
..

M
ar

. 
29

- A
pr

. 
5 

   
 

A
pr

. 
6-

30
. 
..
..
..
.

M
ay

 1
-3

1 
..
..
..
..

Ju
ne

 2
9-

 Ju
ly

 1
0.

 .
. 

Ju
ly

 1
1-

24
 .

..
..
..

Ju
ly

 2
5-

 A
ug

. 3
,5

-7

T
ot

al
 o

r 
w

ei
gh

te
d

93
0 

99
2

5,
03

0
9,

99
0 

21
, 2

70

13
,9

50
3,

88
0

3,
14

0
3,

87
0 

1,
24

0
28

1

77
,1

40

20
 

18 15 12
 

11 9.
1

12 12 23
 

20 15 13

4.
09

 
3.

64
2.

54
1.

65
 

2.
20

2.
25

3.
29

3.
84

3.
04

 
2.

20
2.

05

2.
64

5.
27

 
4.

56
2.

94
1.

67
 

2.
38

2.
53

2.
09

2.
42

3.
16

 
2.

40
2.

33

2.
82

9
.9

6
 

8
.7

0
5.

74
3.

13
 

4.
31

4.
18

4.
48

5.
48

5.
96

 
3.

61
4.

13

5.
31

0.
41

 
.3

8
.3

3
.3

1 
.3

3

.3
3

.3
6

.3
8

.3
8 

.3
3

.3
8

0.
36

8
.6

5
 

a7
.5

5
4.

88
2.

90
 

4.
02

4.
43

4.
56

5.
33

5.
38

 
3.

51
3.

88

4.
75

7.
77

 
6.

81
4.

58
2.

60
 

3.
37

3.
25

4.
10

4.
60

4.
46

 
3.

62
3.

60

4.
25

3.
44

 
2.

99
2.

00
1.

07
 

1.
55

1.
38

1.
44

1.
78

2.
40

 
1.

30
1.

52

1.
86

0.
03

 
.0

3
.0

2
.0

2 
.0

2

.0
2

.0
2

.0
2

.0
2 

.0
2

.0
4

0.
02

0.
03

 
.0

4
.0

8
.0

5 
.0

3

.0
1

.0
3

.0
3

.0
2 

.0
4

.0
5

0.
03

0.
64

 
.5

5
.3

8
.1

6 
.2

2

.2
7

.3
1

.4
0

.4
0 

.3
2

.3
4

0.
30

1,
22

0 
1,

06
0

71
8

42
9 

55
2

55
8

61
8

72
0

74
3 

51
8

53
8

67
2

1.
66

 
1.

44 .9
8

.5
8 

.7
5

.7
6

.8
4

.9
8

1.
01

 
.7

0
.7

3

0.
91

1,
54

0 
1,

43
0

4,
93

0
5,

79
0 

15
,9

50

10
, 6

00
3,

26
0

3,
08

0
3,

91
0 

86
8

20
5

70
,4

70

50
 

50 50 46
 

47 45 44 45 48
 

42 46 48

4
.6

 
4
.3

3
.5 2.
4 

2.
8

2.
7

2.
7

3.
1

3.
4 

2.
4

2.
8

3.
2

1,
79

0 
1,

57
0

1,
10

0
67

6 
86

2

87
2

96
1

1,
10

0
1,

15
0 

81
0

86
3

1,
03

0

7
.8

 
8
,3

7
.7

7
.8

 
7
.8

7
,8

7 
4

7
.4

7
.3

 
7
.2

7
.6 __

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

3)
.

b 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PL
AT

TE
 R

IV
ER

 B
AS
IN

6B
-6
56
0.
 

NO
RT
H 

PL
AT

TE
 
RI

VE
R 
BE

LO
W 
GU

ER
NS

EY
 R

ES
ER
VO
IR
, 

WY
O.

LO
CA
TI
ON
. 
At
 
br

id
ge

 o
n 

U.
 
S.
 
Hi

gh
wa

y 
26

, 
at
 
Gu

er
ns

ey
, 

Pl
at

te
 C

ou
nt

y,
 
0.
9 

mi
le
 
do
wn
st
re
am
 f

ro
m 

ga
gi

ng
 
st

at
io

n,
 
an

d 
2 
mi
le
s 

do
wn

st
re

am
fr
om
 G
ue

rn
se

y 
da

m.
DR

AI
NA

GE
 A
RE
A.
 1
6,
20
0 

sq
ua

re
 m

il
es
, 

ap
pr
ox
im
at
el
y.

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em

ic
al
 
an
al
ys
es
: 

De
ce

mb
er

 1
95

0 
to
 S

ep
te

mb
er

 1
95

8 
(d
is
co
nt
in
ue
d)
. 

Wa
te

r 
te

mp
er

at
ur

es
: 

Oc
to

be
r 

19
51
, 

Ap
ri

l 
to
 S
ep
te
mb
er
 1

95
2,

 
Ma
rc
h 

to
 S
ep
te
mb
er
 1

95
3,
 
Ma
y 

to
 A

ug
us
t 

19
54
, 

No
ve

mb
er

 1
95
4 

to
 S

ep
te

mb
er

19
58
 
(d

is
co

nt
in

ue
d)

.
Se
di
me
nt
 
re
co
rd
s:
 

Ap
ri

l 
19
47
 
to
 J

un
e 

19
53

. 
EX
TR
EM
ES
, 

19
57
-5
8*
. 
Sp
ec
if
ic
 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
1,
01
0 

mi
cr

om
ho

s 
Ap

r.
 
26

; 
mi

ni
mu

m 
da

il
y,

 
46
6 

mi
cr
om
ho
s 

Au
g.

 
1.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
37

 A
pr
. 

24
 t

o 
Ma

y 
6;

 
mi
ni
mu
m,
 
26

 
Ju
ly
 1

1-
20
, 

21
-3

1,
 
Se

pt
. 

1-
30
. 

EX
TR

EM
ES

, 
19
51
-5
8.
--
Sp
ec
if
ic
 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y 
(1
95
4-
58
),
 
1,

43
0 

mi
cr
om
ho
s 

Ma
r.

 
1,

 
19
57
; 

mi
ni

mu
m 

da
il

y,
 
35
4 

mi
cr

om
ho

s 
Ju
ne
 2

7,
19

55
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
43
 
Ap
r.
 
26

 
to

 M
ay
 
14

, 
19

57
; 

mi
ni
mu
m,
 
24

 
Ju
ne
 
27
, 

19
55
, 

Ju
ne
 1

9 
to

 J
ul
y 

11
, 

19
56
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at

 
18
0'
C.
 

Du
ri

ng
 p

er
io
d 

De
ce

mb
er

 1
95

0 
to

 N
ov

. 
4,
 
19

54
 
sa

mp
le

s 
co
ll
ec
te
d 

at
 

ga
gi
ng
 
st
at
io
n.
 

Re
co

rd
s 

of
. 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi

ce
 
at
 W

or
la
nd
, 

Wy
o.

 
Re

co
rd

s 
of

 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct

ob
er

 1
95

7 
to

 S
ep

te
mb

er
 1

95
8 

gi
ve
n 

in
 W
SP

 1
56

0.
 

No
 a

pp
re

ci
ab

le
 
in

fl
ow

 b
et

we
en

 g
ag

in
g 

st
at

io
n 

an
d 

sa
mp

li
ng

 s
ta

ti
on

 
ex

ce
pt

 
du

ri
ng

 p
er

io
ds

 
of

 
he
av
y 

lo
ca
l 

pr
ec
ip
it
at
io
n.

Ch
em
ic
al
 a
na

ly
se

s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se
pt
em
be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

12
, 

19
57

 .
 

O
ct

. 
1
3
-1

8
..
..
..

O
ct

. 
19

-N
ov

. 
30

. 
D

ec
. 

1
-3

1
..
..
..
.

Ja
n.

 1
-3

1,
 

19
58

 .
 

F
eb

. 
1-

28
 
..
..
..

M
ar

. 
1-

31
 .

..
..
.

A
pr

. 
1-

23
 
..
..
..

A
pr

. 
24

-M
a.

y 
6 

..
 

M
ay

 7
-1

2 
..
..
..
.

M
ay

 1
3-

20
M

av
 2

1-
28

 .
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

) 28
8 

13
1 

87
3 

67
8 

76
8 

72
2

85
9 

25
, 5

60
 

24
, 5

70
 

11
,4

80
 

24
, 5

80
 

48
.4

80

S
il

ic
a 

(S
i0

2) 
pp

m

12
 9
.5

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
:

5.
< 

5.
1 

3.
74

 5.
1 

6.
<

3.
64

 5.
p 

6
.' 

5
.' 

5.
5 

4.

M
ag

ne
 

si
um

 
(M

g)

36
 

)2
 

52
 2.

04
 

»2
 

)8

2.
24

 
4 16 re 22

 
50

S
o

 
di

um
 

(N
a)

2.
22

 
2.

70
 

2.
96

 
3.

09
 

3.
13

 
3.

22

3.
26

 
3.

05
 

3.
83

 
3.

26
 

2.
87

 
2.

09

P
ot

as
 

si
um

 
(K

)

0.
14

 

.1
4

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
66

 
3.

03
 

3.
34

 
3.

44
 

3.
51

 
3.

47

3.
44

 
3.

18
 

3.
21

 
2.

93
 

2.
82

 
2.

61

S
ul

- 
fa

te
 

(S
O

J

3.
58

 
4.

29

4.
87

 

5.
14

C
hl

o
 

ri
de

 
(C

l)

0.
56

 

.5
4

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
01

 

.0
1

B
or

on
 

(B
) 

pp
m

0.
10

 

.1
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 41

9 
49

2 
55

8 
55

8 
57

7 
57

0

58
0 

57
2 

67
3 

58
9 

52
1 

43
2

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
57

 
.6

7 
.7

6 
.7

6 
.7

8 
.7

8

.7
9 

.7
8 

.9
2 

.8
0 

.7
1 

.5
9

T
ot

al
 

to
ns

16
4 88
 

66
3 

51
5 

59
9 

56
3

67
9 

19
, 9

40
 

22
, 6

00
 

9,
18

0 
17

,4
50

 
28

. 6
00

P
er

 
ce

nt
 

so
 

di
um 34

 
35

 
34

 
34

 
35

 
35 35

 
35

 
37

 
36

 
35

 
32

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
5 

1.
7 

1.
8 

1.
8 

1.
8 

1.
8

1.
9 

1.
8 

2.
1 

1.
9 

1.
8 

1.
4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

63
8 

73
4 

81
6 

83
1 

85
2 

86
6

85
4 

83
2 

96
4 

86
0 

77
5 

64
5

PH 7
.6

 
7.

8 
7.

8 
7.

8 
7.

8 
7.

7

8
.0 7.
4 

7
.5

 
7.

1 
7.

4 
7
.4



M
ay

 2
9-

Ju
ne

 3
0,

 
19

58
 
..
..
..
..
.

Ju
ly

 1
-1

0 
..
..
..
.

Ju
ly

 1
1-

20
 .
..
..
.

Ju
ly

 2
1-

31
 .

..
..
.

A
ug

. 
1
-3

1
..
..
..
.

Se
pt

. 
1-

30
 .
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e*

.. 
. .

 .

14
1,

90
0

86
, 3

40
95

, 5
60

96
, 5

60
29

6,
 6

00
19

2,
80

0

1,
 0

49
, 0

00

12

__ __ __ __ _.

2.
59

 
1.

29

3.
58

3.
58

3.
60

3.
94

3.
92

1.
70

1.
31

1.
26

1.
26

1.
31

1.
39

1.
57

0.
10 _ __ __ __

2.
46

2.
52

2.
61

2.
59

2.
56

2.
70

2.
62

2.
81 _ _ _ _ __

0.
31 __ __ __ __  

0.
02 __ _  __  

0.
01 __ _ _ __  

0.
10 __ _ _ __  

36
0

31
5

31
2

31
1

31
6

34
7

35
5

0.
49 .4
3

.4
2

.4
2

.4
3

.4
7

0.
48

69
, 5

30
37

, 1
30

40
, 1

40
40

, 5
60

12
7,

 5
00

90
, 6

20

50
3,

 5
00

30 27 26 26 27 26 29

1.
2

1
.0 .9 .9 1.
0

1.
0

1.
1

48
1

47
4

47
4

47
9

52
1

53
5

7
0

7
H

7
0

7
,8

7
,4 7

0 __

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PL
AT
TE
 
RI
VE
R 
BA
SI
N

6B
-7
66
0.
 

PL
AT

TE
 
RI
VE
R 
AT
 B
RA
DY
, 

NE
BR

.

re
sp

ec
ti

ve
ly

, 
so
ut
h 

of
 
Br
ad
y,
 
Li
nc
ol
n 

Co
un

ty
, 

an
d 

18
 m

il
es

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 s
ta

ti
on

s 
at
 
hi

gh
wa

y 
br

id
ge

s,
 
ha

lf
 
a 
mi
le
 
an
d 

2£
 
mi

le
s

do
wn
st
re
am
 f

ro
m 

co
nf
lu
en
ce
 o

f 
No

rt
h 
Pl

at
te

 
an
d 

So
ut
h 
Pl

at
te

 
Ri
ve
rs
. 

DR
AI

NA
GE

 A
R
E
A
.
 
5
6
,
9
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

No
ve
mb
er
 
19

50
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51
 
to
 S

ep
te

mb
er

 
19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
1,
24
0 

mi
cr

om
ho

s 
Ma
r

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
39
 A

ug
. 

5-
20
; 

mi
ni
mu
m,
 
29

 
Ma
r 

EX
TR

EM
ES

, 
1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:

19
56

, 
Ja

n.
 
10
, 

19
57
 
(c
ha
n.
 
1)

.
Pe

rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
46
 A

ug
. 

1-
22
, 

19
55
; 

mi
ni
mu
m,
 
22

 N
ov

. 
~»
, 

j 
R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Da

il
y 

sa
mp

le
s 

fo
r 

ch
em
ic
al
 
an

al
ys

is
 
fr

om
 e

ac
h 

of
 
tw
o 

ma
jo

r 
ch
an
ne
ls
 
co

mp
os

it
ed

 
by

 
di
sc
ha
rg
e.
 

Co
mp
os
it
e 

pe
ri

od
s 

no
rm
al
ly
 
id
en
ti
ca
l 

to
 
th

os
e 

of
 
Su

pp
ly

 
Ca
na
l 

(T
ri
-C
ou
nt
y 

Di
ve

rs
io

n)
 
ne
ar
 

Ma
xw

el
l,

 
Ne

br
. 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s,

 
ta
ke
n 

at
 
ea
ch
 
of

 
th
e 

tw
o 

ma
jo
r 

ch
an
ne
ls
, 

av
ai
la
bl
e 

in
 
di

st
ri

ct
 

of
fi

ce
 
at
 
Li
nc
ol
n,
 
Ne

br
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob
er
 1

95
7 

to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
60
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

10
-3
1.
 

Ma
xi
mu
m 

da
il
y,
 
1,
24
0 

mi
cr
om
ho
s 

Ma
r.

3 
(c
ha
n.
 
1)
; 

mi
ni
mu
m 

da
il
y,
 
31
3 
mi

cr
om

ho
s 

Ju
ly
 1

9 
(c

ha
n.

4)
. 

3,
 
19
58
 
(c

ha
n.

 
1)
; 

mi
ni
mu
m 

da
il
y,
 
30
5 

mi
cr

om
ho

s 
Ja

n.
 
13
,

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

.. 
N

ov
. 

1-
30

 .
..
..
..

D
ec

. 
1-

9 
..
..
..
..

D
ec

. 
10

-1
2 

..
..
..

D
ec

. 
13

-3
1 

..
..
..

Ja
n.

 
1-

5,
 
1

9
5

8
..

. 
Ja

n.
 

6-
31

 
..
..
..
.

F
eb

. 
1
-5

..
..
..
..

F
eb

. 
6-

11
 .

..
..
..

F
eb

. 
12

-1
5 

..
..
..

F
eb

. 
16

-1
7 

..
..
..

F
eb

. 
18

-2
0 

..
..

..

F
eb

. 
27

-2
8 

..
..
..

M
ar

. 
1
-4

..
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

12
,9

80
 

11
,6

50
 

3,
08

0 
1,

02
0 

7,
88

0

3,
81

0 
11

,9
90

 
1,

97
0 

2,
49

0 
2,

01
0

75
2 

1,
52

0 
4,

29
0 

91
2 

5.
80

0

S
il

ic
a 

(S
i0

2) 
pp

m

40

C
al

 
ci

um
 

(C
a)

4.
 

4.
 

4.
 

5.
 

3.
19

5.
 

4.
 

4. 4.
 

5. 4.
 

4.
 

3.
 

6.
 

8.

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

M
ag

ne
 

si
um

 
(M

g)

28
 

46
 

76
 

22
 1.

25

36
 

28
 

88
 

72
 

76 40
 

16
 

92
 

96
 

08

S
o

 
di

um
 

(N
a) 2.
18

 
2.

18
 

2.
26

 
2.

57
 

2.
09

2.
91

 
1.

96
 

2.
31

 
2.

22
 

2.
83

1.
87

 
1,

87
 

1.
78

 
3.

44
 

4.
35

P
o
ta

s
 

si
um

 
(K

)

0.
26

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
77

 
3.

87
 

3.
95

 
4.

21
 

3.
64

4.
06

 
3.

57
 

3.
67

 
3.

70
 

4.
00

3.
61

 
3.

41
 

3.
11

 
4.

20
 

4.
20

S
ul

- 
fa

te
 

(S
O

J

2.
71 --

C
hl

o
 

ri
de

 
(C

l)

0.
45 ~

F
lu

o-
 

ri
de

 
(F

)

0.
03 ~

N
i

 
tr

at
e 

(N
O

,)

0.
03 --

B
or

on
 

(B
) 

pp
m

0.
07 --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n
43

8 
44

0 
45

5 
51

7 
43

6

54
8 

42
4 

48
8 

47
4 

57
1

43
1 

41
2 

38
3 

68
2 

81
7

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
60

 
.6

0 
.6

2 
.7

0 
.5

9

.7
5 

.5
8 

.6
6 

.6
4 

.7
8

.5
9 

.5
6 

.5
2 

.9
3 

1.
11

T
ot

al
 

to
ns

7,
79

0 
6,

99
0 

1,
91

0 
71

4 
4,

65
0

2,
86

0 
6,

95
0 

1,
30

0 
1,

59
0 

1,
57

0

44
4 

85
1 

2,
23

0 
84

8 
6,

44
0

P
er

 
ce

nt
 

so
 

di
um 34

 
33

 
32

 
33

 
31 35

 
31

 
32

 
32

 
33 30

 
31

 
31

 
33

 
35

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
5 

1.
5 

1.
5 

1.
6 

1.
4

1.
8 

1.
3 

1.
5 

1.
5 

1.
7

1.
3 

1.
3 

1.
3 

1.
8 

2.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

64
0 

64
8 

68
0 

75
7 

64
2

79
4 

62
4 

70
6 

68
5 

82
0

62
3 

60
0 

56
5 

97
5 

1,
14

0

PH 7
.6

 
8.

0 
7
.8

 
8.

0 
7
.9

7
.9

 
7
.8

 
7.

6 
7.

7 
7.

7

7.
3

7
.5

 
7.

3 
7.

7 
7
.5

I



M
ar

. 
5-

9,
 

19
58

 .
 . 

M
ar

. 
1

0
-3

1
..

..
..

A
pr

. 
1-

22
 .

..
..

..
A

pr
. 

23
-2

5 
..
..
..

A
pr

. 
2

6
-M

ay
l2

..
 

M
ay

 1
3-

16
 
..
..
..

M
ay

 1
7
-1

9
..
..
..
.

M
ay

 2
0-

31
 .
..

..
..

Ju
ne

 1
-1

1.
 .
..

..
..

Ju
ne

 2
8-

Ju
ly

 4
 .

..

Ju
ly

 9
-1

0 
..
..
..
..
 

Ju
ly

 1
1-

31
 .
..

..
..

A
ug

. 
1-

4 
..
..
..
..

A
ug

. 
5
-2

0
..
..
..
.

A
ug

. 
21

-S
ep

t. 
10

. 
S

ep
t. 

1
1
-3

0
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
. .

 . 
.

3,
82

0 
18

,3
20

 
17

,0
40

 
2,

96
0 

9,
48

0

7,
04

0 
6,

23
0 

83
,3

70
 

60
,7

50
 

7,
62

0

2,
55

0 
1,

53
0 

1,
07

0 
16

,7
90

 
1,

86
0

39
,8

80
 

7,
52

0 
7,

49
0

36
7,

 5
00

34
 

35 35  

5.
24

 
3.

24
 

| 
1.

26
 

4.
76

 
4.

64
 

4.
70

3.
58

 
5.

40
 

7.
32

 
4.

29
 

I 
2.

17
 

4.
92

6.
06

 
5.

02
 

5.
78

 
4.

44
 

5.
06

4.
22

 
4.

42
 

3.
19

 
| 

1.
41

5.
54

2.
44

 
1.

96
 

2.
26

 
2.

18
 

2.
16

1.
61

 
2.

65
 

3.
65

 
3.

18
 

2.
39

3.
00

 
2.

39
 

2.
87

 
2.

04
 

2.
52

2.
74

 
2.

52
 

2.
52

2.
78

0.
24

 

.3
8

.2
8  

3.
61

 
3.

59
 

3.
57

 
3.

47
 

3.
62

3.
16

 
3
.5

9
 

3.
44

 
3.

26
 

3.
44

3.
36

 
3.

54
 

3.
11

 
3.

39
 

3.
97

3.
92

 
3.

47
 

3.
57

3.
54

2.
54

 

5.
79

3.
23 ~

0.
39

 

.7
3

.5
4  

0.
03

 

.0
4

.0
3 -

0.
03

 

.0
1

.0
2 -

0.
09

 

.1
5

.1
1 ~

51
7 

42
7 

46
6 

45
8

45
7

35
0 

53
6 

72
4 

64
0 

48
3

60
7 

51
2 

59
6 

43
7 

51
8

47
3 

47
6 

47
7

55
5

0.
70

 
.5

8 
.6

4 
.6

2 
.6

2

.4
8 

.7
3 

.9
8 

.8
7 

.6
6

.8
3 

.7
0 

'.8
1 

.5
9 

.7
0

.6
4 

.6
5 

.6
5

0.
75

2,
67

0 
10

,6
30

 
10

, 9
10

 
1,

64
0 

5,
88

0

3,
38

0 
4,

55
0 

81
,7

00
 

52
,8

50
 

5,
03

0

2,
12

0 
1,

07
0 

86
7 

9,
91

0 
1,

30
0

25
,5

20
 

4,
69

0 
4,

87
0

27
7,

10
0

32
 

29
 

32
 

32
 

32 31
 

33
 

33
 

32
 

33 33
 

32
 

33
 

31
 

33 39
 

36
 

34 33

1.
5 

1.
3 

1.
5 

1.
4 

1.
4

1.
2 

1.
6 

1.
9 

1.
6 

1.
5

1.
7 

1.
5 

1.
7 

1.
4 

1.
6

1.
9

1.
7 

1.
7

1.
7

75
1 

62
7 

66
5 

67
0 

67
6

52
3 

77
7 

1,
02

0 
91

4 
71

2

86
7 

73
9 

85
9 

64
6 

75
5

70
2 

70
5 

69
6

80
1

7
.4

 
7
.6

 
7
.5

 
7.

3 
7
.5 7.
3 

7
.3

 
7
.5

 
7
.2

 
7.

3

7.
3 

7
.4

 
7
.4

 
7
.3 7
.7

7
.6

 
7.

2 
7
.4 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PL
AT

TE
 R

IV
ER

 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

6B
-7
65
7.
 

SU
PP

LY
 C

AN
AL
 
(T
RI
-C
OU
NT
Y 

DI
VE
RS
IO
N)
 
NE

AR
 M
AX
WE
LL
, 

NE
BR

.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
Pa

rs
ha

ll
 
Fl

um
e 

in
 
se

c.
 
28

, 
T.
 
13

 N
.,
 
R.
 
29
 W

.,
 
ne
ar
 M

ax
we
ll
, 

Li
nc

ol
n 

Co
un

ty
. 

RE
CO
RD

S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Ma
rc
h 

19
51

 
to

 
Se

pt
em

be
r 

19
58

,
Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51
 
to
 
Se
pt
em
be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
44
0 

mi
cr
om
ho
s 

Ma
r.
 
1;
 
mi
ni
mu
m 

da
il
y,
 
64
1 

mi
cr
om
ho
s 

Oc
t.
 
20
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
41

 
Oc
t.
 
1-
31
; 

mi
ni
mu
m,
 
33

 
Fe

b.
 
27

-2
8,

 
Ma
y 

17
-1
9,
 
Ju
ne
 1

-1
1.
 

EX
TR

EM
ES

, 
19

51
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
44
0 

mi
cr
om
ho
s 

Ma
r.
 
1,
 
19
58
; 

mi
ni
mu
m 

da
il
y,
 
40
3 

mi
cr

om
ho

s 
Ja
n.
 
9,

 
19

57
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
48
 
Au
g.
 
1 

to
 
Se
pt
. 

15
, 

19
55
; 

mi
ni
mu
m,
 
32
 
Fe

b.
 
25

 
to
 M

ar
. 

22
, 

Ma
y 

19
-2
8,
 
19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Da
il

y 
sa

mp
le

s 
fo
r 

ch
em

ic
al

 
an
al
ys
is
 
co
mp
os
it
ed
 
by
 
di
sc
ha
rg
e.
 

Co
mp
os
it
e 

pe
ri

od
s 

no
rm

al
ly

 
id

en
ti

ca
l 

to
 
th
os
e 

of
 
Pl

at
te

 
Ri

ve
r 

at
 
Br
ad
y,
 
Ne
br
. 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of
 
da
il
y 

sa
mp
le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi

ce
 
at
 
Li
nc
ol
n,
 
Ne
br
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 
re

po
rt

s 
of
 
St
at
e 

En
gi

ne
er

.

Ch
em
ic
al
 a
na

ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 

19
57
 t
o 
Se

pt
em

be
r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
.

D
ec

. 
1

-9
..

..
..

..
.

D
ec

. 
1
0
-1

2
..
..
..
.

D
ec

. 
1

3
-3

1
..
..
..
.

Ja
n.

 
1-

5,
 

19
58

 .
 . 

. 
Ja

n.
 6

-3
1 
..
..
..
..

F
eb

. 
1
-5

..
..
..
..
.

F
eb

. 
6
-1

1
..
..
..
..

F
eb

. 
1

2
-1

5
..
..
..
.

F
eb

. 
1

6
-1

7
..
..
..
.

F
eb

. 
18

-2
0.

 .
..
..
.

F
eb

. 
2
1
-2

6
..
..
..
.

F
eb

. 
2

7
-2

8
..
..
..
.

M
ar

. 
1-

4 
..
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

72
, 9

70
 

63
, 2

10
 

20
, 2

10
 

6,
78

0 
45

,9
60

8,
08

0 
65

,9
50

 
13

, 0
30

 
16

, 1
90

 
9,

76
0

5,
45

0 
8,

15
0 

17
,4

90
 

3,
42

0 
5.

82
0

S
il

ic
a 

(S
iO

J 
pp

m 31

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 4.

2 
4.

E
 

5.
2 

6.
E 

4.
19 7.

4 
6.

! 
6.

E 
8

.(
 

8.
£

7.
f

9.
; 

s.
;

5
.i

 
9.

£

M
ag

ne
 

si
um

 
(M

g)

2 8 6 6 
1.

85

8 6 6 )0
 6 8 !4
 

!4
 0 4

S
o

 
di

um
 

(N
a)

3.
96

 
3.

09
 

3.
26

 
4.

22
 

3.
61

4.
87

 
3.

78
 

3.
65

 
4.

87
 

5.
26

4.
44

 
4.

83
 

4.
44

 
2.

91
 

5.
44

P
ot

as
 

si
um

 
(K

)

0.
28

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
59

 
3.

56
 

3.
70

 
4.

03
 

3.
87

4.
39

 
4.

02
 

3.
93

 
4.

29
 

4.
49

4.
23

 
4.

52
 

4.
20

 
3.

57
 

4.
39

S
ul

- 
fa

te
 

(S
O

J

5.
31

C
hl

o
 

ri
de

 
(C

l) 0.
73

F
lu

o-
 

ri
de

 
(F

)

0.
03

N
i

 
tr

at
e 

(N
O

,)

0.
02

B
or

on
 

(B
) 

pp
m

0.
11

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 47
8 

50
0 

57
4 

71
3 

64
7

80
3 

67
5 

68
9 

82
2 

91
2

80
0 

93
1 

84
2 

58
4 

1,
01

0

T
on

s 
p
er

 
ac

re
- 

fo
ot 0.
65

 
.6

8 
.7

8 
.9

7 
.8

8

1.
09

 
.9

2 
.9

4 
1.

12
 

1.
24

1.
09

 
1.

27
 

1.
15

 
.7

9 
1.

37

T
ot

al
 

to
ns

47
,4

30
 

42
,9

80
 

15
,7

60
 

6,
58

0 
40

, 4
40

8,
81

0 
60

, 6
70

 
12

,2
50

 
18

,1
30

 
12

, 1
00

5,
94

0 
10

, 3
50

 
20

, 1
10

 
2,

70
0 

7,
70

0

P
er

 
ce

nt
 

so
 

di
um 41

 
40

 
38

 
39

 
36 39

 
37

 
36

 
38

 
37 36

 
34

 
35

 
33

 
36

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2
.0

 
2
.0

 
2.

0 
2.

3 
2.

1

2.
5 

2.
1 

2.
0 

2.
4 

2
.5 2.
2 

2.
3 

2.
2 

1.
7 

2.
5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

70
6 

72
7 

82
5 

1,
02

0 
92

5

1,
12

0 
95

9 
97

4 
1,

16
0 

1,
27

0

1,
12

0 
1,

28
0 

1,
17

0 
83

5 
1,

36
0

PH 7.
7 

7.
8 

7
.6

 
7.

8 
7
.7 8.
1 

7.
9 

7
.6

 
7.

8 
7.

7

7
.6

 
7.

8 
7.

5 
7
.6

 
7
.5



M
ar

. 
5-

9,
 

1
9
5
8
..
. 

M
ar

. 
1
0
-3

L
..
..
..

A
pr

. 
1
-2

2
..
..
..
..

A
pr

. 
2
3
-2

5
..
..
..
.

A
pr

. 
26

-M
ay

 1
2 

..
 

M
ay

 1
3-

16
 .
..
..
..

M
ay

 1
7-

19
 .

..
..
..

M
ay

 2
0-

31
 .

..
..
..

Ju
ne

 2
8-

 Ju
ly

 4
 
..
.

Ju
ly

 9
-1

0 
..
..
..
..

Ju
ly

 1
1-

31
 .

..
..

..
A

ug
. 

1-
4 

..
..
..
..

A
ug

. 
5
-2

0
..
..
..
..

A
ug

. 
21

-S
ep

t. 
10

 .
 

Se
pt

. 
1

1
-3

0
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

12
, 5

80
 

63
, 5

10
77

,4
30

10
, 6

50
47

, 3
10

 

13
,8

60
11

,4
80

46
,9

10
39

, 8
90

40
, 2

60

18
, 2

70
 

12
, 5

60
6,

15
0

68
, 2

30
14

, 7
40

64
,8

40
67

, 0
20

 
54

, 0
00

1,
 0

32
, 0

00

27 _ -- __ 34 -- 29 _

7.
28

 
5.

44
 

I 
2.

72
8.

60
8.

74
7.

36
 

6.
72

7.
80

7
.6

0
4.

64
 

| 
2.

50
6.

40

7.
22

 
6.

70
6
.8

0
6.

34
6.

92

6.
30

5.
26

 
3.

09
 

j 
1.

47

6.
54

3.
78

 
4.

35
4.

79
5.

09
4.

26
 

3.
87

3.
78

3.
87

3.
65

3.
48

3.
83

 
3.

57
3.

61
3.

31
3.

78

3.
70

3.
35

 
2.

91

3.
74

0.
26 _  _.

 
__ .2
2 - .^  _ .2
6 _

3.
84

 
4.

06
3.

65
3.

36
3.

33
 

3.
20

3.
46

3.
38

3.
29

3.
38

3.
36

 
3.

21
3.

15
3.

25
3.

20

3.
41

3.
47

 
3.

59

3.
62

7.
58 _ -- __

6.
62 - __ __ __

3.
66 _

0.
93 _ -- __ __ .8

2 -- _  . _ .5
6 __

0.
03 _  _ _ .0
4 ~ -
.-

^
_

^
_

.0
3 _

0.
03 _  _ _ .0
1 - _
_

_
_ __ .0
2 __

0.
18 __ __ _ .1

6 - __ __ .1
2 _

73
5 

81
9

88
5

92
1

77
3 

70
2

77
3

76
4

70
4

65
2

75
7 

70
4

70
6

66
0

73
1

68
7

57
2 

49
7

68
5

1.
00

 
1.

11
1.

20
1.

25
1.

05
 

.9
5

1.
05

1.
04 .9

6
.8

9

1.
03

 
.9

6
.9

6
.9

0
.9

9

.9
3

.7
8 

.6
8

0.
93

12
,5

80
 

70
, 5

00
92

,9
20

13
, 3

10
49

, 6
80

 

13
, 1

70
12

,0
50

48
, 7

90
38

,2
90

35
,8

30

18
, 8

20
 

12
,0

60
5,

90
0

61
,4

10
14

, 5
90

60
, 3

00
52

,2
80

 
36

, 7
20

96
1,

 2
00

34
 

34 36 37 37
 

37 33 34 33 35 35
 

35 35 34 35 37 39
 

38 36

2
.0

 
2.

1
2.

3
2.

4
2.

2

2.
1

1.
9

2
.0

1.
9

1.
9

2
.0

 
2
.0

2
n

1.
9

2
n

2
.1

2
.1

 
1

.9

2
.1

1,
03

0 
1,

14
0

1,
22

0
1,

26
0

1,
08

0 

99
7

1,
07

0
1,

07
0

99
7

93
9

1,
05

0 
99

1
1,

01
0

93
8

1,
03

0

98
5

84
8 

73
9

97
2

7
.3

 
7.

7
7.

1
7.

4
7
.2

 

7
.2

7
.3

7
.4

7
.2

7
.5

7.
1 

7.
4

7
9

7
.2

7.
4

7.
4

7.
1 

7
.4 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PL
AT
TE
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

6B
-7

64
0.

 
SO
UT
H 
PL

AT
TE

 
RI
VE
R 
AT

 J
UL

ES
BU

RG
, 

CO
LO

.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 s

ta
ti

on
 
at
 
br

id
ge

 o
n 

St
at

e 
Hi
gh
wa
y 

51
, 

0.
9 
mi
le
 
(r
ev
is
ed
) 

so
ut
he
as
t 

of
 
Ju

le
sb

ur
g,

 
Se
dg
wi
ck
 C

ou
nt

y,
 
3 
mi
le
s 

up
st

re
am

fr
om

 C
ol

or
ad

o-
Ne

br
as

ka
 
St

at
e 

li
ne
, 

an
d 

8 
mi

le
s 

do
wn
st
re
am
 f
ro
m 
Lo
dg
ep
ol
e 

Cr
ee

k.
 

DR
AI

NA
GE
 A
R
E
A
.
 
2
2
,
8
0
0
 
sq
ua
re
 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an

al
ys

es
: 

Oc
to
be
r 

19
45
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to
be
r 

19
45
 
to
 
Se
pt
em
be
r 

19
58

. 
EX

TR
EM
ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,

 
2,
00
0 
mi
cr
om
ho
s 

Oc
t.
 
16
-1
8;
 
mi
ni
mu
m 

da
il
y,
 
80
7 
mi
cr
om
ho
s 

Ju
ne

 1
-2

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
38

 
Ju

ne
 
25

-3
0,

 
Ju
ly
 
3-
25
; 

mi
ni
mu
m,
 
33
 
Ma
y 

11
 
to
 
Ju
ne
 7

. 
EX

TR
EM
ES
, 

19
45

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
2,
35
0 
mi

cr
om

ho
s 

Ap
r.
 
13

, 
19
55
; 

mi
ni
mu
m 

da
il

y,
 
61
7 
mi
cr
om
ho
s 

Au
g.
 
19
, 

19
53

.
Pe

rc
en

t 
so

di
um

: 
Ma
xi
mu
m,
 
82

 M
ar
. 

1-
12
, 

19
47
; 

mi
ni
mu
m,
 
29
 
Au

g.
 
6-
10
, 

19
51
, 

Au
g.
 
19
, 

19
53
, 

Se
pt
. 

14
-1

7,
 
19
56
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si
du
es
 
at

 
18
0'
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di

st
ri

ct
 
of
fi
ce
 a

t 
Li
nc
ol
n,
 
Ne
br
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa

te
r 

ye
ar
 O
ct

ob
er

 
19
57
 
to

 
Se
pt
em
be
r 

19
58
 g

iv
en
 
in
 W

SP
 1

56
0.

1
C

he
m

ic
al

 a
na

ly
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

1
9

5
7

..
 

N
ov

. 
1-

30
 
..
..
..
..

D
ec

. 
1-

Ja
n.

 2
, 

19
58

F
eb

. 
1-

18
 
..

..
..

..

F
eb

. 
19

-M
ar

. 
7

--
.

A
pr

. 
1-

17
. 
..
..
..
..

A
pr

. 
18

-2
2 

..
..
..
.

A
pr

. 
23

-2
7 

..
..
..
.

A
pr

. 
2
8
..
..
..
..
. 

.
A

pr
. 

29
-M

ay
6 

..
..
 

M
ay

 7
-1

0
..
..
..
::

.
M

ay
 n

-2
4 

..
..

.:
:.

M
ay

 2
5 
..
..
..
..
::

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

15
,9

40
 

22
,3

50
 

31
,3

40
 

54
,5

90
 

30
, 5

30

20
,4

80
 

40
,6

70
 

37
,2

10
 

6,
64

0 
6,

87
0

2,
70

0 
26

, 9
80

 
9,

82
0 

13
6,

60
0 

12
,8

30

S
il

ic
a 

(S
i0

2) 
pp

m 26
 

19

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

14
 

14
 

9.
73

 14
 

13 14
 

8.
73

 12
 

IS 11 i: K n 'M
ag

ne
 

si
um

 
(M

g)

.4
0 

.8
0 4.

75
 

.0
8 

.8
8

.1
2 5.

03
 

!.
76

 
.8

8 
.8

4

1.
28

 
).

40
 

.7
6

r.6
4

5.
76

S
o

 
di

um
 

(N
a)

7.
83

 
8.

18
 

7.
87

 
7.

18
 

7.
35

7.
53

 
7.

13
 

6.
96

 
8.

00
 

6.
53

7.
22

 
5.

79
 

6.
44

 
3.

83
 

2.
78

P
o

ta
s

 
si

um
 

(K
)

0.
38

 

.2
8

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

4.
98

 
5.

28
 

5.
47

 
5.

54
 

5.
11

4.
98

 
4.

93
 

4.
56

 
4.

79
 

4.
21

4
.6

7
 

3.
95

 
4.

31
 

3.
08

 
2.

85

S
ul

- 
fa

te
 

(S
O

J

14
.7

8 

14
.1

8

C
hl

o
 

ri
de

 
(C

l)

1.
72

 

1.
61

F
lu

o-
 

ri
de

 
(F

)

0.
04

 

.0
5

N
i

 
tr

at
e 

(N
O

J

0.
04

 

.0
9

B
or

on
 

(B
) 

pp
m

0.
22

 

.2
4

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on

1,
55

0 
1,

56
0 

1,
48

0 
1,

42
0 

1,
40

0

1,
46

0 
1,

43
0 

1,
34

0 
1,

47
0 

1,
25

0

1,
41

0 
1,

07
0 

1,
21

0 
75

7 
56

0

T
on

s 
p

er
 

ac
re

- 
fo

ot

2.
11

 
2.

12
 

2.
01

 
1.

93
 

1.
90

1.
99

 
1.

94
 

1.
82

 
2.

00
 

1.
70

1.
92

 
1.

46
 

1.
65

 
1.

03
 

.7
6

T
ot

al
 

to
ns

33
,6

30
 

47
,3

80
 

62
,9

90
 

10
5,

40
0 

58
,0

10

40
,7

60
 

78
,9

00
 

67
,7

20
 

13
,2

80
 

11
,6

80

5,
18

0 
37

,9
30

 
16

,2
00

 
14

0,
77

0 
9,

75
0

P
er

 
ce

nt
 

so
 

di
um 35

 
36

 
35

 
34

 
35 35

 
34

 
35

 
37

 
36 35

 
36

 
35

 
33

 
33

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2
.9

 
3
.0

 
2
.9

 
2.

7 
2
.8

2.
8 

2.
7 

2
.8

 
3.

0 
2.

7

2
.8

 
2
.5

 
2.

7 
2
.0

 
1.

6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
96

0 
1,

97
0 

1,
89

0 
1,

84
0 

1,
80

0

1,
84

0 
1,

79
0 

1,
72

0 
1,

86
0 

1,
63

0

1,
80

0 
1,

43
0 

1,
59

0 
1,

06
0 

80
9

pH 7
.7

 
7

.5
 

7.
7 

7
.8

 
8
.0

7
.5

 
7
.8

 
7
.4

 
7.

5 
7
.5

7
.6

 
7
.4

 
7.

3 
7.

3 
7.

4



M
ay

 2
6-

 Ju
ne

 7
, 

19
58

 .
..

..
..

..
.

Ju
ne

 8
-1

4 
..
..
..
.

Ju
ly

 1
-2

 
..
..
..
.

Ju
ly

 2
6 
..
..
..
..
.

Ju
ly

 2
7-

31
 .

..
..
.

A
ug

. 
1-

28
 
..
..
..

A
ug

. 
29

-S
ep

t. 
19

 
Se

pt
. 

20
-3

0 
..

..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
..

..

13
4,

80
0 

14
,5

70
 

11
,0

10
 

1,
09

0 
6,

39
0

2,
46

0 
20

,8
10

 
92

8 
2,

67
0 

3,
11

0

2,
42

0 
2,

75
0

65
7,

 5
00

20
 

30 --

6.
24

 
9.

00
 

6.
 8

9 
| 

4.
 1

3 
6.

64
 

11
.3

6

8.
90

 
11

.3
6 

7.
08

 
11

.6
4 

11
.4

8

11
.7

6 
8.

33
 

1 
4.

45

10
.3

6

3.
09

 
4.

87
 

6.
22

 
3.

35
 

7.
00

5.
09

 
6.

92
 

3.
96

 
6.

87
 

6.
22

6.
53

 
7.

22

5.
48

0.
31

 

.3
8 -

2.
92

 
3.

64
 

4.
06

 
2.

98
 

3.
56

3.
23

 
4.

02
 

3.
47

 
3.

90
 

3.
93

3.
97

 
4.

29

4.
00

11
.7

8 -

13
.9

7 -

1.
33 --

1.
72 --

0.
04 - .0
4 --

0.
01 -- .0
4 --

0
.2

2 -- .2
5 --

60
6 

90
2 

1,
17

0 
67

6 
1,

23
0

94
1 

1,
20

0 
74

0 
1,

26
0 

1,
22

0

1,
26

0 
1,

38
0

1,
06

0

0
.8

2
 

1.
23

 
1.

59
 

.9
2 

1.
67

1.
28

 
1.

63
 

1.
01

 
1.

71
 

1.
66

1.
71

 
1.

88

1.
44

11
0,

50
0 

17
,9

20
 

17
,5

10
 

1,
00

0 
10

, 6
70

3,
15

0 
33

,9
20

 
93

7 
4,

57
0 

5.
16

0

4,
14

0 
5,

17
0

94
4,

20
0

33
 

35
 

35
 

34
 

38 36
 

38
 

36
 

37
 

35 36
 

35 35

1.
8 

2.
3 

2.
7 

1.
8 

2
.9

2
.4

 
2.

9 
2.

1 
2.

9 
2
.6

2
.7

 
2.

9

2.
4

87
9 

1,
25

0 
1,

52
0 

93
7 

1,
61

0

1,
27

0 
1,

58
0 

1,
03

0 
1,

63
0 

1,
60

0

1,
63

0 
1,

77
0

1,
40

0

7
.5

 
7
.5

 
7.

4 
7.

4 
7.

4

7
.5

 
7.

4 
7.

3 
7.

3 
7.

4

7
.2

 
7
.5 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



K
A
N
S
A
S
 
R
I
V
E
R
 B
A
S
I
N

RE
PU
BL
IC
AN
 
R
I
V
E
R
 
A
B
O
V
E
 
ME

DI
CI

NE
 
C
R
E
E
K
 
A
T
 
CA

MB
RI

DG
E,

 
NE
BR
.

LO
CA

TI
ON

 
(r

ev
is

ed
).

 A
t 

br
id

ge
 
on
 S

ta
te

 H
ig

hw
ay

 
47
, 

2 
mi
le
s 

up
st

re
am

 f
ro
m 

ga
gi

ng
 s

ta
ti

on
 a

t 
Ca

mb
ri

dg
e,

 
Fu

rn
as

 C
ou

nt
y,

 
1.

5 
mi

le
s 

up
 

st
re

am
 
fr
om
 M
ed
ic
in
e 

Cr
ee
k,
 
an
d 

3.
3 

mi
le
s 

up
st

re
am

 f
ro
m 
Ca
mb
ri
dg
e 

di
ve
rs
io
n 

da
m.

 
DR

AI
NA

GE
 A
RE

A.
 1

3,
20

0 
sq

ua
re

 m
il
es
, 

ap
pr
ox
im
at
el
y.
 

RE
CO

RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

De
ce
mb
er
 1

95
0 

to
 S

ep
te

mb
er

 1
95
8.

Wa
te

r 
te
mp
er
at
ur
es
: 

De
ce

mb
er

 1
95
0 

to
 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
65
8 

mi
cr
om
ho
s 

Ja
n.

 
4;
 
mi

ni
mu

m 
da

il
y,

 
33

1 
mi

cr
om

ho
s 

Ju
ly

 
23
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
25
 M

ay
 
17

 t
o 

Ju
ne
 1

6,
 
Au

g 
16
 
to
 
Se

pt
. 

14
; 

mi
ni
mu
m,
 
12

 J
ul

y 
20

-2
5.

 
EX

TR
EM

ES
, 

19
50

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y 
(1

95
1-

58
),

 
83
0 
mi
cr
om
ho
s 

Au
g.
 
21

, 
19
52
; 

mi
ni

mu
m 

da
il

y,
 
26
7 
mi

cr
om

ho
s 

Au
g.

17
,

19
54

.
Pe

rc
en

t 
so

di
um

: 
Ma
xi
mu
m,
 
31

 
Se

pt
. 

7-
8,
 
19

-2
1,

 
19
55
, 

Au
g.

 
8-

29
, 

19
57
; 

mi
ni

mu
m,

 
9 

Ju
ly

 
11

-1
4,

 
19

53
.

RE
MA

RK
S.

 V
al

ue
s 

re
po

rt
ed

 
fo

r 
di

ss
ol

ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 c

on
du
ct
an
ce
 o

f 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of

fi
ce

 a
t 

Li
nc
ol
n,
 
Ne

br
. 

Wa
te

r 
di

sc
ha

rg
e 

co
mp
ut
ed
 
by
 s

ub
tr
ac
ti
ng
 t

he
 d

is
ch

ar
ge

 o
f 

Me
di

ci
ne

 C
re

ek
 b

el
ow
 H
ar

ry
 
St

ru
nk

 L
ak
e 

fr
om
 t

ha
t 

of
 
th

e 
Re
pu
bl
ic
an
 R

iv
er

 a
t 

Ca
mb

ri
dg

e.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

th
e 

ga
gi
ng
 
st
at
io
ns
 
fo
r 
wa

te
r 

ye
ar

 O
ct

ob
er

 1
95
7 

to
 S

ep
te

m
 

be
r 

19
58
 g

iv
en

 
in
 W

SP
 
15
60
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 
1-

5,
 

19
58

 . 
. 

Ja
n.

 6
-3

1
..
..
..
.

F
eb

. 
1-

28
 .

..
..
.

M
ar

. 
1
-3

1
..

..
..

A
pr

. 
1-

30
 .

..
..
.

M
ay

 1
-1

3
..
..
..
.

M
ay

 1
4-

16
 .
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

8,
86

0 
12

,8
80

 
10

, 1
90

 
1,

25
0 

13
,1

30

24
,2

50
 

36
,9

80
 

40
,1

40
 

15
, 3

60
 

6,
79

0

S
il

ic
a 

(S
iO

,) 
pp

m 50
 

32

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

M
ag

ne
 

si
um

 
(M

g)

3.
94

 
4.

28
 

3.
09

 
! 

1.
47

 
5.

34
 

4.
12

3.
76

 
2.

59
 

| 
1.

35
 

4.
00

 
3.

94
 

3.
18

So
 

di
um

 
(N

a)

1.
00

 
1.

09
 

1.
17

 
1.

39
1.

04

1.
13

 
1.

13
 

1.
26

 
1.

26
 

.7
8

P
ot

as
 

si
um

 
(K

)

0.
33

 

.3
3

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

4.
23

 
4.

59
 

4.
85

 
5.

62
 

4.
36

3.
90

 
4.

10
 

4.
08

 
4.

02
 

3.
29

S
ul

- 
fa

te
 

(S
0<

)

0.
79

 

.9
6

C
hl

o
 

ri
de

 
(C

l)

0.
24

 

.2
2

F
lu

o-
 

ri
de

 
(F

)

0.
05

 

.0
5

N
i

 
tr

at
e 

(N
O

,)

0.
04

 

.0
5

B
or

on
 

(B
) 

pp
m

0.
09

 

.0
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

32
0 

33
5 

36
1 

43
2 

33
8

31
1 

33
2 

33
5 

33
1 

25
8

T
on

s 
p

er
 

ac
re

- 
fo

ot 0.
44

 
.4

6 
.4

9 
.5

9 
.4

6

.4
2 

.4
5 

.4
6 

.4
5 

.3
5

T
ot

al
 

to
ns 3,
90

0 
5,

92
0 

4,
99

0 
73

8 
6,

04
0

10
, 1

90
 

16
,6

40
 

18
, 4

60
 

6,
91

0 
2,

38
0

P
er

 
ce

nt
 

so
 

di
um 20

 
20

 
19

 
21

 
20 23

 
21

 
24

 
24

 
20

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
7 .7
 

.8
 

.9
 

.7 .8
 

.8
 

.9
 

.9
 

.6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

48
5 

52
4 

54
9 

63
8 

50
7

49
3 

50
6 

51
4 

51
4 

40
2

PH 7.
8 

7
.6

 
7.

5 
7.

8 
7
.6

7
.2

 
7
.6

 
7.

2 
7
.4

 
7
.3



M
ay

 1
7-

Ju
ne

 1
6,

 
19

58
 .

..
..

..
..

Ju
ne

 2
4-

 Ju
ly

 3
 .

 . 
Ju

ly
 4

-1
0 
..
..
..
.

Ju
ly

 1
1-

19
 .
..
..
.

Ju
ly

 2
0-

25
 .
..
..
.

Ju
ly

 2
6-

28
 .
..
..
.

Ju
ly

 2
9-

 A
ug

. 
15

 . 
A

ug
. 

16
-S

ep
t. 

14
 

S
ep

t. 
1
5
-3

0
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
c 

av
er

ag
e3

- .
..
.

30
, 9

30
6,

10
0

5,
55

0 
4,

83
0

4,
01

0

12
, 0

00
1,

31
0

5,
45

0 
11

,7
50

 
8,

64
0

26
0,

 4
00

26 _ _ 29 -

3.
82

2.
35

 
1 

1.
17

3.
76

 
3.

38
3.

66

3.
00

3.
52

3.
68

 
3.

50
 

2.
40

 
I 

1.
22

3.
84

1.
26

1.
04

1.
22

 
.8

7
1.

13 .4
0

.7
8

1.
13

 
1.

17
 

1.
22

1.
13

0.
36 _ _ .3
6 -

3.
98

3.
61

3.
93

 
3.

49
3.

84

3.
18

3.
79

3.
75

 
3.

57
 

3.
75

4.
00

0.
98 _ _

1.
06 -

0.
22 _ _ .2
0 -

0.
05 _ _ .0
5 -

0.
05 _ _ .0
6 -

0.
12 _ _ .1
1 -

33
1

29
3

32
4 

28
6

31
4

23
3

29
0

31
7 

30
9 

31
2

32
1

0.
45 .4

0
.4

4 
.3

9
.4

3

.3
2

.3
9

.4
3 

.4
2 

.4
2

0.
44

13
, 9

20
2,

44
0

2,
44

0 
1,

88
0

1,
72

0

3,
84

0
51

1
2,

34
0 

4,
94

0 
3,

63
0

11
3,

80
0

25 21 24
 

20 24 12 18 23
 

25
 

23 23

0.
9 .8 .9 .7 .8 .3 .6 .8
 

.9
 

.9

0.
8

51
4

45
9

49
9 

43
9

48
2

35
8

44
9

49
4 

48
6 

48
5

49
5

7 
5

7,
1

7
.6

 
7
.5

7
.3

7
.4

7
.5

7.
1 

7
.0

 
7 

5 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PA
RT

 
7.
 

LO
WE
R 

MI
SS
IS
SI
PP
I 

RI
VE
R 
BA
SI
N

AR
KA
NS
AS
 
RI
VE
R 
BA
SI
N 

7-
13

05
. 

AR
KA
NS
AS

 
RI
VE
R 
BE
LO
W 

JO
HN
 M

AR
TI

N 
RE
SE
RV
OI
R,
 
CO
LO
.

LO
CA

TI
ON

. 
At

 
ga

gi
ng

 s
ta

ti
on

 1
 m

il
e 

up
st

re
am

 f
ro

m 
Ca
dd
oa
 C

re
ek
, 

If
 
mi

le
s 

do
wn
st
re
am
 f

ro
m 

Jo
hn

 M
ar
ti
n 

Da
m,

 
Be
nt
 
Co

un
ty

, 
an
d 

3 
mi

le
s

so
ut

he
as

t 
of

 
Ha
st
y.

DR
AI

NA
GE

 A
RE
A.
 1
8,
91
7 

sq
ua

re
 m
il
es
, 

of
 w

hi
ch
 7

85
 s

qu
ar

e 
mi

le
s 

is
 
pr
ob
ab
ly
 n

on
co

nt
ri

bu
ti

ng
. 

RE
CO

RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al

ys
es

: 
Au
gu
st
 
19
42
 
to

 A
ug
us
t 

19
43

, 
Oc

to
be

r 
19
45
 t

o 
Ju
ly
 1

94
9 

(i
nt

er
mi

tt
en

t 
an

d 
we

ek
ly

 
sa

mp
le

s)
; 

Ja
nu

ar
y

19
51
 t

o 
Se
pt
em
be
r 

19
58
 
(d

ai
ly

 
sa
mp
le
s)
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

Ja
nu

ar
y 

19
51
 
to

 S
ep

te
mb

er
 1

95
8.

EX
TR
EM
ES
, 

19
57

-^
58

. 
Sp

ec
if

ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
4,
04
0 

mi
cr
om
ho
s 

Ap
r.

 
21

; 
mi

ni
mu

m 
da
il
y,
 
94
6 
mi
cr
om
ho
s 

Oc
t 

6-
7.

38
 N
ov
. 

2-
30
, 

Fe
b.
 2

 t
o 
Ap

r.
 2
2,
 
Ma
y 

15
-1

9,
 
27

-2
8;

 
mi
ni
mu
m,
 
30
 O

ct
. 

1-
31
, 

Ju
ly
 
1-
31
.

Ma
xi

mu
m 

da
il

y,
 
5 

18
0 
mi

cr
om

ho
s 

Ap
r.
 
21
, 

19
55
; 

mi
ni

mu
m 

da
il

y,
 8
18
 m
ic
ro
mh
os
 
Au

g.
 
17
, 

20
, 

19
57
.

vu
t&

Mb
B,

 
is
o 

/ -
!o

o,
Pe

rc
en

t 
so

di
um

: 
Ma
xi
mu
m,
 
»w

 »
».
. 

*.
-»

»,
 

EX
TR

EM
ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

A
 A

 A
V

J
U

P
U

J
W

 
f
 

J
.«

S
%

S
A

  
l
/
W

 f
t 

  
 h

S
£
/<

^
V

x
.L

.I
..
L

V
 

v
W

U
M

U
V

V
 C

lU
V

C
 
 
 

1
'J

C
IA

.L
J

U
V

M
U

 
V

I
C

I
.L

.J
. 
y
 
f
 

\
f
 
.
 A

W
 

W
A

V
*
 W

i
u

u
v

w
 

n
(
*
*
 
 
 

*
*
A

 
y
 

A
 w

 v
 
j
 

«
»
.h

»

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
42

 F
eb

. 
1-
10
, 

19
54

, 
Ju
ly
 
13
, 

19
56
; 

mi
ni
mu
m,
 
23

 J
ul

y 
1-

10
, 

19
55
. 

RE
MA
RK
S.
 V
al
ue
s 

re
po

rt
ed

 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar

e 
re

si
du

es
 
at

 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of
fi
ce
 a

t 
Al

bu
qu

er
qu

e,
 
N.
 
He
x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa

te
r 

ye
ar

 O
ct

ob
er

 1
95

7 
to
 S

ep
te
mb
er
 1
95

8 
gi
ve
n 

in
 W
SP
 1
56

1.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

.

D
ec

. 
1-

31
. .

..
..
.

Ja
n.

 
1-

F
eb

. 
1,

 
19

58
 .

..
..

..
..

F
eb

. 
2-

28
 .

..
..
.

M
ar

. 
1

-3
1

..
..

..
A

pr
. 

1-
22

 .
..
..
.

A
pr

. 
23

-3
0 

..
..

.

M
ay

 1
-1

4 
..
..
..
.

M
ay

 1
5-

19
, 

27
-2

8 
M

ay
 2

0-
26

 .
..
..
.

M
ay

 2
9-

Ju
ne

 2
 .

 . 
Ju

ne
 3

-3
0 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

20
,8

90
 

22
 

35
6 

33
4

48
1 

31
3 

35
6 

25
6 

2,
09

0

5,
48

0 
15

6 
1,

12
0 

57
1 

23
.5

90

S
il

ic
a 

(S
iO

,) 
pp

m 13 18
 

26

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 5.
74

 
9.

53
 

12
.8

7 
13

.8
7

14
.0

7 
14

.8
7 

14
.3

7 
15

.4
7 

7.
58

7.
29

 
13

.2
2 

7.
98

 
9.

28
 

7.
48

M
ag

ne
 

si
um

 
(M

g)

2.
47

 
5.

51
 

9.
38

 
10

.3
6

9.
95

 
11

.7
6 

12
.4

3 
13

.3
3 

4.
92

5.
11

 
10

.3
8 

5.
62

 
6.

22
 

4.
42

So
 

di
um

 
(N

a) 3.
57

 
8
.2

6
 

13
.4

0 
13

.9
2

14
.0

9 
16

.0
1 

16
.7

0 
17

.4
9 

5.
92

5.
48

 
14

.7
0 

6.
35

 
7.

83
 

5.
35

P
o

ta
s

 
si

um
 

(K
)

0.
09

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
59

 
3.

47
 

5.
67

 
6.

56

6.
23

 
6.

44
 

6.
75

 
6.

64
 

3.
28

3.
41

 
5.

02
 

3.
34

 
3.

82
 

3.
06

S
ul

- 
fa

te
 

(S
O

J

8.
58

28
.9

4 

33
.5

2

C
hl

o
 

ri
de

 
(C

l)

0.
62

2.
48

 

3.
02

F
lu

o-
 

ri
de

 
(F

)

0.
04 .0

4 

.0
4

N
i

 
tr

at
e 

(N
O

,)

0.
04 .0

5 

.0
5

B
or

on
 

(B
) 

PP
m

0.
14 .2

9 

.3
7

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 80

2 
1,

63
0 

2,
28

0 
2,

70
0

2,
68

0 
3,

04
0 

3,
01

0 
3,

15
0 

1,
26

0

1,
15

0 
2,

66
0 

1,
35

0 
1,

61
0 

1,
17

0

T
on

s 
p

er
 

ac
re

- 
fo

ot

1.
09

 
2.

22
 

3.
10

 
3.

67

3.
64

 
4.

13
 

4.
09

 
4.

28
 

1.
71

1.
56

 
3.

62
 

1.
84

 
2.

19
 

1.
59

T
ot

al
 

to
ns

22
, 7

70
 

49
 

1,
10

0 
1,

23
0

1,
75

0 
1,

29
0 

1,
46

0 
1,

10
0 

3,
57

0

8,
55

0 
56

5 
2,

06
0 

1,
25

0 
37

,5
10

P
er

 
ce

nt
 

so
 

di
um 30

 
35

 
38

 
36 37

 
38

 
38

 
38

 
32 31

 
38

 
32

 
34

 
31

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
8 

3
.0

 
4
.0

 
4

.0

4.
1 

4
.4

 
4
.6

 
4
.6

 
2
.4

2.
2 

4
.3

 
2
.4

 
2.

8 
2.

2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
09

0 
2,

02
0 

2,
91

0 
3,

07
0

3,
08

0 
3,

42
0 

3,
26

0 
3,

46
0 

1,
58

0

1,
48

0 
2,

98
0 

1,
66

0 
1,

93
0 

1,
45

0

PH 7
.4

 
7.

7 
7.

8 
7.

7

7
.8

 
7.

7 
7
.6

 
7.

8 
7
.5 7
.6

 
7
.6

 
7.

7 
7
.4

 
7
.6



LOWER MISSISSIPPI RIVER BASIN 55

M IA IA

8: :
o

S I I I I

iH O >H 

IA IA IA

§ o o 
O iH



AR
KA
NS
AS
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

7-
14

65
. 

AR
KA

NS
AS

 
RI
VE
R 
AT
 A

RK
AN
SA
S 

CI
TY

, 
KA
NS
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 s
ta

ti
on

 
on
 
br

id
ge

 
at

 
0.

 
S.

 
Hi

gh
wa
y 

16
6,

 
ha
lf
 
a 
mi

le
 w

es
t 

of
 
Ar

ka
ns

as
 
Ci
ty
, 

Co
wl

ey
 
Co
un
ty
, 

an
d 

5.
4 

mi
le
s 

up
st

re
am

fr
om
 W
al

nu
t 

Ri
ve
r.

DR
AI

NA
GE

 A
R
E
A
.
 
4
3
,
7
1
3
 
sq
ua
re
 m

il
es
, 

of
 
wh
ic
h 
7,
60
7 

sq
ua

re
 m
il
es
 
is
 
pr
ob
ab
ly
 n

on
co
nt
ri
bu
ti
ng
. 

RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Oc
to
be
r 
19

51
 
to
 S

ep
te
mb
er
 1
95

8.
Wa

te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
51
 
to
 S
ep
te
mb
er
 1

95
8.

 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
2,
69
0 
mi
cr
om
ho
s 

Fe
b.
 
11
-2
0;
 
mi

ni
mu

m 
da
il
y,
 
41
9 

mi
cr

om
ho

s 
Se
pt

. 
17
-2
0.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
62
 O

ct
. 

21
-2
3,
 
No

v.
 
1-
18
, 

23
-3

0,
 
Fe

b.
 
1-

10
; 

mi
ni
mu
m,
 
42
 A

ug
. 

1-
4.

 
EX

TR
EM

ES
, 

19
51
-5
8,
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
5,
77
0 

mi
cr
om
ho
s 

Ja
n.
 
16
, 

19
57
; 

mi
ni
mu
m 

da
il

y,
 
25
9 

mi
cr
om
ho
s 

Oc
t.
 
4,

 
19
55
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
79
 A

pr
. 

28
, 

19
55

; 
mi

ni
mu

m,
 
36
 M
ay
 2

7-
29

, 
19

55
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar

e 
re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st

ri
ct

 
of

fi
ce

 
at

 O
kl

ah
om

a 
Ci

ty
, 

Ok
la
. 

Be
co

rd
s 

of
 d

is
ch
ar
ge
 
fo
r 
wa

te
r 

ye
ar

 O
ct

ob
er

 1
95
7 

to
 S

ep
te
mb
er
 
19
58
 
gi

ve
n 

in
 W
SP
 1

56
1.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

10
, 

19
57

.. 
O

ct
. 

11
-2

0 
..

..
.

O
ct

. 
2
1
-2

3
..
..
..

O
ct

. 
2
4
-3

1
..
..
..

N
ov

. 
1-

10
 
..

..
..

N
ov

. 
11

-1
8 

..
..

.
N

ov
. 

1
9

-2
0

..
..
..

N
ov

. 
21

-2
2 

..
..

.
N

ov
. 

2
3
-3

0
..
..
..

D
ec

. 
1-

10
 
..
..
..

D
ec

. 
1
1
-2

0
..
..
..

D
ec

. 
2
1
-3

1
..
..
..

Ja
n.

 
1-

10
, 

19
58

 .
 

Ja
n.

 
1
1
-2

0
..
..
..

Ja
n.

 
2
1
-3

1
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

24
,2

20
 

21
,6

80
 

6,
11

0 
30

, 5
30

28
,1

30
 

21
,7

80
 

10
,9

30
 

6,
43

0 
19

,3
40

20
,4

90
 

17
,9

90
 

20
,8

20
 

17
,6

00
 

19
,0

90
 

24
,5

80

S
il

ic
a 

(S
iO

,) 
pp

m 22 17

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
64

 
5.

09
 

5.
69

 
3.

94

5.
09

 
5.

69
 

3
.4

9
 

4.
29

 
5.

79

6.
59

 
6.

89
 

6.
89

 
6.

79
 

6.
64

 
6.

39

1
M

ag
ne

 
si

um
 

(M
g)

1.
89

 
2.

51
 

2.
21

 
1
.5

8

2.
21

 
2.

31
1.

55
 

1.
91

 
2.

61

3.
21

 
3.

01
 

2.
91

 
2.

91
 

2
.9

6
 

3.
11

S
o-

 
di

nn
a

ON
P

ot
as

 
si

um
 

<K
)

9
.2

2
 10

.7
8 

12
.6

9 
8.

66

11
.6

8 
13

.2
2 

'5
.8

4 
8.

71
 

13
. 5

2

13
.2

1
14

.5
5 

14
.3

5 
14

.7
5J

 
15

.0
1 

14
.9

7

B
ic

ar
 

bo
na

te
 , 

(H
C

O
,)

3.
87

 
4.

13
 

4.
39

 
3.

25

4.
13

 
4.

33
 

2.
95

 
3.

44
 

4.
39

4.
98

 
4
.7

2
 

4.
62

 
4
.6

9
 

4.
52

 
4.

46

S
ul

- 
fa

te
 

(S
O

J

3.
48

 
3.

75
 

4.
02

 
2.

71

3.
69

 
4.

60
 

2.
75

 
3.

73
 

5.
10

6.
18

 
6.

58
 

6.
54

 
7.

06
 

6.
91

 
6.

85

C
hl

o
 

ri
de

 
<C

1) 9.
16

 
10

.4
3 

12
.1

3 
8.

18

11
.0

0 
12

.1
3 

5.
08

 
7.

61
 

12
.2

7

11
.7

0 
12

.9
7 

12
.8

3 
12

.8
3 

12
.9

7 
12

.9
7

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
11

 
.0

5 
.0

5 
.0

4

.1
6 

.1
6 

.1
0 

.1
3 

.1
6

.1
5 

.1
8 

.1
6 

.1
6 

.2
1 

.1
9

B
or

on
 

(B
) 

pp
m

0.
34

 

.5
4

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

1,
00

0 
1,

11
0 

1,
25

0 
85

9

1,
11

0 
1,

27
0 

64
9 

89
8 

1,
31

0

1,
48

0 
1,

51
0 

1,
48

0 
1,

47
0 

1,
52

0 
1,

49
0

T
on

s 
p

er
 

ac
re

- 
fo

ot

1.
36

 
1.

51
 

1.
70

 
1.

17

1.
51

 
1.

73
 

.8
8 

1.
22

 
1.

78

2.
01

 
2.

05
 

2.
01

 
2.

00
 

2.
07

 
2.

03

T
ot

al
 

to
ns

32
,9

70
 

32
,7

60
 

10
,4

00
 

35
,6

90

42
, 5

00
 

37
,6

50
 

9,
66

0 
7,

86
0 

34
,4

90

41
,2

90
 

36
,9

90
 

41
,9

50
 

35
,2

10
 

39
, 5

00
 

49
,8

40

P
er

 
ce

nt
 

so
 

di
um 59

 
59

 
62

 
61 62

 
62

 
54

 
58

 
62 57

 
60

 
59

 
60

 
61

 
61

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

5.
1 

5.
5 

6.
4 

5.
2

6.
1 

6.
6 

3
.7

 
4
.9

 
6.

6

6.
0 

6
.5

 
6.

5 
6
.7

 
6.

9 
6.

9

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

1,
71

0 
1,

89
0 

2,
09

0 
1,

44
0

1,
85

0 
2,

19
0 

1,
09

0 
1,

50
0 

2,
19

0

2,
39

0 
2,

41
0 

2,
40

0 
2,

45
0 

2,
41

0 
2,

44
0

pH 8.
2 

7.
6 

8.
2 

7
.9 8.
1 

8.
1 

7
.9

 
8.

0 
7.

9

7.
5 

7.
9 

8.
1 

8.
0 

8.
2 

8.
0



F
eb

. 
1-

10
, 

19
58

.. 
F

eb
. 

11
-2

0 
..
..
..

F
eb

. 
21

-2
8 

..
..
..

M
ar

. 
1-

7 
..
..
..
..

M
ar

. 
8 
..
..
..
..
..

M
ar

. 
9

-1
0

..
..

..
..

M
ar

. 
11

-1
3 

..
..
..

M
ar

. 
1
4
-1

5
..

..
..

M
ar

. 
16

-2
2 

..
..
..

M
ar

. 
23

-2
9 

..
..
..

M
ar

. 
30

-3
1 

..
..
..

A
pr

. 
1
-5

..
..
..
..
.

A
pr

. 
6-

10
 .

..
..
..

A
pr

. 
11

-2
0 

..
..
..

A
pr

. 
21

-3
0 

..
..
..

M
ay

 1
-5

 .
..
..
..
..

M
ay

 6
-1

0 
..
..
..
..

M
ay

 1
1
-2

0
..
..
..
.

M
ay

 2
1-

27
 .

..
..

..
M

ay
 2

8-
31

Ju
ne

 1
-1

0
..

..
..

..
Ju

ne
 1

1
-2

0
..
..
..
.

Ju
ne

 2
2-

23
 .
..

..
..

Ju
ne

 2
4-

30
 .
..
..
..

20
, 1

30
 

15
,6

30
20

,1
40

22
,6

50
7,

16
0

24
,6

10
36

,4
00

16
,7

20
44

,6
50

80
,3

90
39

,0
70

78
,8

40
36

,6
50

SO
, 6

60
43

,2
40

29
,8

70
63

,2
90

62
,1

60
48

,4
00

18
,7

80
42

,3
90

30
,2

70
9,

80
0

40
,2

40

-- _ __ _ _ __ _ _ _ 17 _ _

8
.8

9
 

7.
48

6.
09

 
,

5.
84

2.
99

 
.

4.
84

2.
94

 
,

3.
39

4.
39

3
.2

9
 

'
2
.7

9
 

!
2.

64
 

!
4
.1

4
5.

69 5.9
9 

;
4
.7

4
 

!
2.

59
 

!
4
.1

9
3
.4

9
5.

04
5.

19
6
.6

9
4.

79
3

1
A

 
.4

1

3.
11

 
3-

42
 

i
2.

81
2.

B
6

-'9
5

2
.2

6
-.9

8 
;

1.
41

2.
11

1.
31

1,
17 .9
6

1.
-6

6 
,

9
 

A
t 

'
A

. 
r
tj

.

2.
46

1

2.
66

1,
01

1.
41

1.
31

2
.1

6
2.

41
3
.1

1
2.

41
1
.4

6

16
.3

5 
1&

94
14

.9
)1

11
.8

6
4
.5

6
9.

 6
5

4
.4

1

$-
23

8.
00

5.
 IB

3
.6

6
3

.5
5

 
'

6.
67

 
;

10
.6

4
11

.7
8

8
.2

8
4

.3
2

<8
.3

L| 5
.3

6
8-

 9
9

9.
25

13
.2

6
8,

95
 

:
6

0
-7

 
  
3

 «
 

i

4.
69

 
' 

&
. 0

5 
,

4
.2

9
 

 
3
.«

7
2.

43
3.

31
2
,1

6

2.
49

3
,1

5
 2

,3
6

2.
23

2.
23

 
'

2
.9

8
3.

«7
3
.7

7

A
3.

 4
1

2
.1

0
2.

95
2
.5

6
3
.1

5
3.

S
8

3
.7

4
3.

86
2.

62

7
.1

2
 

i 
7
.3

5
 

;
6
.3

9
 

;
6.

04
2
.0

8
4.

60
2
.0

4

2.
S

9
4.

 'O
S

2
.7

3
2
.7

5
 

 
1.

77
3
.4

4
5.

43
6.

35

4.
52

1.
81

3.
«Q

2
.3

1
5.

91
6.

50
8.

24
5.

68
3,

«6

14
.3

8 
15

.2
3

12
,<

07
10

.2
9

3.
89

8
.7

4
4.

O
8

5.
59

7.
11

4
.5

7
3
.0

5
3.

07
5
.9

2
9.

31
10

.1
5

7.
76

3.
95

7,
47

4.
 7

9
7
.0

5
'

7.
19

11
.0

0
7.

33
5.

22

-- _
  

__ _ _ _ _ _ __ _ _

O
.<

02 _

0
.1

6
 

.2
1

.1
6

.1
9

.0
8

.1
0

,1
3

.1
5

.1
6

.1
2

.0
9

.0
8

.1
3

.1
3

.1
1

.1
1

.0
6

.0
8

.0
4

.0
8

.0
8

.0
8

.0
6

.0
7

~ __ __ _ __ _ _ __ _ __ _

0
.0

8 _

1,
60

0 
1,

68
0

1,
38

0
1,

32
0

53
8

1,
08

0
55

3

70
9

93
6

64
6

50
9

45
7

79
0

1,
18

0
1,

30
0

98
2

51
0

88
7

64
3

1,
02

0
1,

09
0

1,
46

0
1,

01
0

73
8

2.
18

 
2.

28
1.

88
1.

8Q .7
3

1.
47 .7
5

.9
6

1.
27 .6
8

.6
9

.6
2

1.
07

i 
fin

1
 .

 O
U

1.
77

1.
34 .6
9

1.
21 .8
7

1.
39

1.
48

1
Q

Q
 

. 
0
0

1.
37

1.
00

43
,8

40
 

35
,7

40
37

,8
30

40
, 7

00
5,

24
0

36
,1

90
27

,4
00

16
,1

40
56

,8
90

70
,6

90
27

,0
70

49
,0

50
39

,4
20

81
,3

70
76

, 5
20

39
,9

30
43

,9
40

75
,0

60
42

,3
60

26
,0

80
62

,8
90

60
, 1

50
13

,4
70

40
,4

30

62
 

61 61 58 54 58 53 56 55 53 48 50 53 V
7 

u 
t

58 52 55 60 53 56 55 58 55 55

7.
3 

7
.3 6.
6

5.
7

3.
3

5.
1

3
.2

4
.0

4
.4

3
.4

2
.6

2
.6

3
.9 5

9
 

. 
O

5
7

 
. 

I

4
.2 3.
2

5.
0

3.
5

4
.7 4
.7

6
.0

4
.7 4
.0

2,
57

0 
2,

69
0

2,
24

0
2,

05
0

88
8

1,
71

0
88

5

1,
13

0
1,

46
0

1,
01

0
78

2
88

1
1,

29
0

1,
78

0
2,

04
0

1,
57

0
84

2
1,

42
0

1,
05

0
1,

56
0

1,
65

0
2

0
 o

n
t 

fi
O

U

1,
60

0
1,

09
0

8.
1 

8.
1

8.
1

8
.2

8.
1

8.
1

8
.0

8.
1

8.
0

7
.8 8.
0

8.
2

8
.2

 
t-

8
.0

 
9

8
.0

 
g
 

8.
3 

g
8
.0

 
eg

7
.8

 
2

o
o
 

CO
0
.
6
 

Q
Q

8
1

 
>~

l 
°
-
 
l
 

M

7
.9

 
 §

7
9
 

l~
l

1
*

9

8
2
 

» >
 *

7
 

A
 

3
7'

8 
1

a 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



AR
KA

NS
AS

 
RI

V
ER

 B
A

S
IN

 C
on

ti
nu

ed

7
-1

4
6
5
. 

A
R

K
A

N
SA

S 
R

IV
E

R
 

A
T 

A
R

K
A

N
SA

S 
C

IT
Y

, 
K

A
N

S
. 
C

o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ly

 1
-3

, 
19

58
 
..
 

Ju
ly

 4
-1

0 
..
..
..
.

Ju
ly

 1
1-

13
 .

..
..
.

Ju
ly

 1
4-

17
 .

..
..
.

Ju
ly

 1
8-

20
 .
..
..
.

Ju
ly

 2
1-

30
 .
..
..
.

A
ug

. 
1-

4 
..
..
..
.

A
ug

. 
5
-7

..
..
..
..

A
ug

. 
8-

10
 
..
..
..

A
ug

. 
11

-2
0

A
ug

. 
2
1
-3

1
..
..
..

Se
pt

. 
7-

10
 .
..
..
.

Se
pt

. 
11

-1
4 

..
..

.
Se

pt
. 

15
-1

6 
..

..
.

Se
pt

. 
17

-2
0 

..
..

.
Se

pt
. 

21
-2

7 
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

18
,3

90
 

21
6,

70
0 

46
,9

10
 

41
,7

30
 

83
,7

00
 

15
3,

30
0 

23
,0

10

11
0,

50
0 

59
,2

90
 

27
,7

30
 

57
,6

80
 

50
,9

40

23
,8

80
 

18
,5

30
 

21
,2

20
 

7,
48

0 
94

,9
50

 
72

,8
10

 
17

,7
90

2,
31

8,
00

0

S
il

ic
a 

(S
i0

2)
 

pp
m --  

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
34

 
1.

70
 

2.
25

 
3.

04
 

1.
95

 
2.

69
 

1.
95

2.
00

 
3.

09
 

3.
69

 
5.

14
 

4.
74

5.
09

 
3.

84
 

3.
49

 
4.

39
 

1.
85

 
2.

69
 

3.
94

3.
64

M
ag

ne
 

si
um

 
(M

g)

0.
98

 
.4

6 
.4

7 
.8

8 
.4

1 
.7

9 
.5

3

.6
0 

.8
1 

1.
41

 
1.

96
 

1.
96

2.
11

 
1.

52
 

1.
39

 
1.

71
 

.3
5 

.7
9 

1.
26

1.
40

So
 

di
um

 
(N

a)

P
ot

as
 

si
um

 
(K

)

5.
29

 
2.

07
 

2.
72

 
4.

50
 

2.
29

 
3.

90
 

2.
62

1.
87

 
3.

05
 

4.
68

 
8.

12
 

8.
40

9.
16

 
7.

25
' 

6.
16

 
8.

96
 

1.
75

 
3.

78
 

6.
72

6.
32

B
ic

ar
 

bo
na

te
 

(H
C

O
s)

2.
52

 
1.

64
 

2.
20

 
2.

46
 

1.
70

 
2.

29
 

1.
97

2.
23

 
b

2
.8

8
 

b
3
.0

5
 

cS
.6

1 
a3

.5
8

3.
57

 
d2

. 
66

 
2.

56
 

2.
95

 
1.

54
 

2.
29

 
3.

08

2.
79

S
ul

- 
fa

te
 

(S
O

J

2.
87

 
1.

02
 

1.
02

 
2.

10
 

1.
21

 
1.

96
 

.9
4

.7
9 

1.
83

 
2.

73
 

4
.8

9
 

4.
12

4.
46

 
3.

25
 

2.
81

 
3.

71
 

.8
3 

1.
46

 
2.

33

3.
04

C
hl

o
 

ri
de

 
(C

l)

4.
17

 
1.

52
 

2.
17

 
3.

81
 

1.
69

 
3.

07
 

2.
14

1.
41

 
2.

20
 

3.
95

 
6.

63
 

7.
33

8.
23

 
6.

63
 

5.
 5

8 
8.

32
 

1.
52

 
3.

44
 

6.
43

5.
44

F
lu

o-
 

ri
de

 
(F

) --  

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

5 
.0

5 
.0

5 
.0

5 
.0

6 
.0

5

.0
4 

.0
4 

.0
5 

.0
9 

.0
7

.1
0 

.0
7 

.0
9 

.0
8 

.0
8 

.0
7 

.0
8

0.
09

B
or

on
 

(B
) 

pp
m --  

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 57
7 

24
8 

31
9 

51
0 

27
4 

45
5 

31
2

26
9 

41
8 

58
9 

94
7 

92
4

1,
15

0 
80

4 
73

0 
96

4 
23

6 
47

3 
78

4

70
7

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
78

 
.3

4 
.4

3 
.6

9 
.3

7 
.6

2 
.4

2

.3
7 

.5
7 

.8
0 

1.
29

 
1.

26

1.
56

 
1.

09
 

.9
9 

1.
31

 
.3

2 
.6

4 
1.

07

0.
96

T
ot

al
 

to
ns

14
,4

40
 

73
,1

50
 

20
,3

70
 

28
,9

70
 

31
,2

20
 

94
,9

40
 

9,
77

0

40
,4

50
 

33
,7

30
 

22
,2

30
 

74
, 3

50
 

64
,0

70

37
,3

80
 

20
,2

80
 

21
,0

90
 

9,
81

0 
30

,5
00

 
46

,8
80

 
18

,9
90

2,
23

1,
00

0

P
er

 
ce

nt
 

so
 

di
um 55

 
49

 
50

 
53

 
49

 
53

 
51 42 44

 
48

 
53

 
56 56

 
57

 
56

 
59

 
44

 
52

 
56 56

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

3.
6 

2.
0 

2.
3 

3.
2 

2.
1 

3.
0 

2.
4

1.
6 

2.
2 

2.
9 

4.
3 

4
.6 4
.8

 
4
.4

 
3
.9

 
5.

1 
1.

7 
2
.9

 
4
.2 4
.0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

98
0 

43
4 

55
3 

85
9 

47
2 

75
1 

52
5

44
0 

68
3 

94
9 

1,
51

0 
1,

50
0

1,
65

0 
1,

30
0 

1,
14

0 
1,

53
0 

41
9 

76
1 

1,
23

0

1,
14

0

pH 8.
2 

7.
8 

8.
1 

8.
1 

7.
9 

7
.9

 
8.

1

8.
2 

8.
4 

8.
4 

8.
5 

8
.3 8.
2 

8.
4 

8.
1 

8.
2 

7.
8 

7.
8 

7
.9 -

a 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

b 
In

cl
ud

es
 0

.1
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)-
c 

In
cl

ud
es

 0
. 2

7 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,)

, 
d 

In
cl

ud
es

 0
.0

7 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,).



AR
KA

NS
AS

 R
IV

ER
 B
A
S
I
N
 
 Co
nt
in
ue
d

7-
15

25
. 

AR
KA

NS
AS

 
RI
VE
R 

AT
 
RA
LS
TO
N,
 
OK
LA
.

LO
CA
TI

ON
. 
 At

 
ga

gi
ng

 s
ta
ti
on
, 

at
 
br

id
ge

 o
n 

St
at

e 
Hi

gh
wa

y 
18
 a

t 
Ra

ls
to

n,
 
Pa

wn
ee

 C
ou

nt
y,

 
2 
mi
le
s 

do
wn
st
re
am
 f

ro
m 

Sa
lt

 
Cr
ee
k,
 
an

d 
2 
mi
le
s

up
st

re
am
 f

ro
m 
Gr

ay
ho

rs
e 

Cr
ee
k.

DR
AI

NA
GE

 A
RE
A.
  
5
4
,
 4
65

 
sq

ua
re

 m
il
es
, 

of
 w

hi
ch
 7

,6
15

 
sq

ua
re

 m
il
es
 
is

 
pr
ob
ab
ly
 
no

nc
on

tr
ib

ut
in

g.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
  
Ch

em
ic

al
 
an
al
ys
es
: 

Ja
nu

ar
y 

19
50
 
to
 S

ep
te

mb
er

 
19

58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Ja

nu
ar

y 
19
50
 
to

 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 
19
57
 -
58
. 
 
 Sp

ec
if

ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il
y,
 
3,

42
0 

mi
cr
om
ho
s 

Ju
ne
 3

0;
 
mi

ni
mu

m 
da

il
y,

 
36
3 
mi
cr
om
ho
s 

Ju
ly

 
13
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
78

 J
un
e 

30
; 

mi
ni
mu
m,
 
30

 A
pr

. 
23

-2
9.

 
EX

TR
EM

ES
, 

19
50
-5
8.
  
Sp

ec
if

 i
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
7,
51
0 

mi
cr
om
ho
s 

Se
pt
. 

14
, 

19
55

; 
mi

ni
mu

m 
da

il
y,

 
25

1 
mi
cr
om
ho
s 

Oc
t.

 
5,

 
19
55
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
87
 M

ay
 
1-
2,
 
19
57
; 

mi
ni
mu
m,
 
36

 
Ju

ly
 
18

-2
0,

 
19
50
.

RE
MA
RK
S.
  
Va

lu
es

 
re

po
rt

ed
 
fo

r 
di
ss
ol
ve
d 

so
li
ds
 
ar

e 
re

si
du

es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi

ce
 
at

 
Ok

la
ho

ma
 C

it
y,
 
Ok
la
. 

Re
co

rd
s 

of
 d

is
ch
ar
ge
 f

or
 w
at
er
 
ye
ar
 O
ct

ob
er

 1
95
7 

to
 S

ep
te
mb
er
 1

95
8 

gi
ve
n 

in
 W
SP

 1
56

1.

Ch
em
ic
al
 
an
al
ys
es
, 

wa
te
r 

ye
ar
 O
ct

ob
er

 1
95
7 

to
 S

ep
te
mb
er
 1

95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

10
, 

19
57

 .
. 

O
ct

. 
1
1
-2

0
..
..
..
.

O
ct

. 
2

1
-3

1
..
..
..
.

N
ov

. 
11

-2
0 

..
..
..

N
ov

. 
21

-2
4.

 .
..
..
.

N
ov

. 
25

-3
0 

..
..
..

D
ec

. 
1-

10
. 
..
..
..
.

D
ec

. 
11

-2
0 

..
..
..

D
ec

. 
21

-3
1 

..
..
..

Ja
n.

 
1-

10
, 

19
58

 .
. 

Ja
n.

 
1

1
-1

8
..
..
..
.

Ja
n.

 
19

 .
..

..
..

..
.

Ja
n.

 
20

-2
2 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

46
,9

30
 

38
,1

80
 

55
,9

50
 

49
,1

30
 

51
,9

90
 

47
,1

50
 

34
, 2

70

40
,6

00
 

33
,0

40
 

37
,9

40
 

31
,6

40
 

27
,7

30
 

3,
69

0 
11

.3
50

S
il

ic
a 

(S
i0

2)
 

pp
m

18
 

14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
94

 
5.

19
 

5.
49

 
5.

54
 

6.
39

 
4.

24
 

5.
49

6.
69

 
6.

84
 

6.
69

 
6.

59
 

6.
39

 
5.

44
 

4.
69

M
ag

ne
 

si
um

 
(M

g)

2.
06

 
2.

31
 

2.
31

 
2.

06
 

2.
61

 
1.

76
 

2.
11

2.
81

 
3.

16
 

3.
01

 
3.

01
 

2.
81

 
3.

16
 

2.
31

S
o

 
di

um
 

(N
a)

P
o
ta

s
 

si
um

 
(K

)

11
.2

7 14
.6

1 
15

.4
3 

15
.2

3 
14

.6
2 

8.
86

 
13

.1
0

15
.3

6 
14

.6
2 

15
.4

0 
14

.7
0 14

 6
2 

7.
27

 
9.

28

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
61

 
3.

54
 

4.
10

 
3.

70
 

4.
33

 
3
.0

5
 

3.
87

4.
59

 
5.

38
 

4.
82

 
a4

. 9
9 

b4
. 9

2 
c5

. 1
2 

4.
23

S
ul

- 
fa

te
 

(S
O

J

3.
44

 
3.

85
 

4.
12

 
3.

93
 

4.
23

 
2.

71
 

4.
04

4.
93

 
4.

67
 

5.
23

 
5.

35
 

5.
08

 
2.

71
 

3.
23

C
hl

o
 

ri
de

 
(C

l)

11
.8

4 
14

.6
6 

14
.9

5 
15

.0
9 

14
.9

5 
9.

02
 

12
.6

9

15
.2

3 
14

.2
4 

14
.9

5 
14

.2
4 

13
.6

8 
7.

90
 

8.
74

F
lu

o-
 

ri
de

 
(F

)

0.
02

 

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
07

 
.0

6 
.0

6 
.1

1 
.1

1 
.0

8 
.1

0

.1
1 

.1
3 

.1
0 

.1
1 

.1
4 

.1
4 

.0
8

B
or

on
 

(B
) 

pp
m

0.
26

 

.5
5

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on

1,
15

0 
1,

33
0 

1,
38

0 
1,

36
0 

1,
42

0 
89

0 
1,

24
0

1,
48

0 
1,

47
0 

1,
51

0 
1,

45
0 

1,
42

0 
91

5
8R

9.

T
on

s 
p

er
 

ac
re

- 
fo

ot

1.
56

 
1.

81
 

1.
68

 
1.

85
 

1.
93

 
1.

21
 

1.
67

2.
01

 
2.

00
 

2.
05

 
1.

97
 

1.
93

 
1.

24
1
.3

d

T
ot

al
 

to
ns

73
,4

60
 

69
,1

30
 

10
5,

 1
00

 
90

, 9
60

 
10

0,
 5

00
 

57
,1

20
 

57
,6

50

81
,6

00
 

66
, 1

20
 

77
,9

90
 

62
,4

40
 

53
,6

00
 

4,
60

0
1R

 
1
7
0

P
er

 
ce

nt
 

so
 

di
um 62

 
66

 
68

 
67

 
62

 
60

 
63 62

 
59

 
61

 
60

 
61

 
46 R

7

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

6
.0

 
7
.5

 
7
.8

 
7
.8

 
6
.9

 
5.

1 
6
.7

7
.0

 
6

.5
 

7
.0

 
6
.7

 
8
.8

 
3
.5

R 
O

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1.
95

0 
2,

31
0 

2,
38

0 
2,

34
0 

2,
42

0 
1,

53
0 

2,
14

0

2,
50

0 
2,

43
0 

2,
53

0 
2,

45
0 

2,
38

0 
1,

56
0

1 
R

9
O

PH 8.
2 

7.
6 

8.
0 

8
.0

 
7.

9

8.
1 

8.
2 

8.
1 

8.
3 

8
.4

 
8
.5

ft
 

9

a 
In

cl
ud

es
 0

.4
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

b 
In

cl
ud

es
 0

.4
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

c 
In

cl
ud

es
 0

. 5
3 

eq
ui

va
le

nt
-p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



AR
KA

NS
AS

 R
IV

ER
 B

A
S

IN
 C

on
ti

nu
ed

7
-1

5
2

5
. 

A
RK

A
N

SA
S 

R
IV

E
R

 A
T 

R
A

LS
TO

N
, 

O
K

L
A

.-
-C

o
n

ti
n

u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ja
n.

 
23

, 
25

-2
8,

 
19

58
 .
..

..
..

..
.

Fe
b.

 
1
-9

..
..

..
..

Fe
b.

 
10

. .
..
..
..
.

Fe
b.

 
11

-1
6 

..
..

.

Fe
b.

 
17

-2
0 

..
..

.
Fe

b.
 
2
1
..
..
..
..
.

F
eb

. 
2

2
-2

8
..

..
..

M
ar

. 
1-

6 
..
..
..
.

M
ar

. 
7

-9
..

..
..

.
M

ar
. 

10
-2

0 
..
..
.

M
ar

. 
25

-2
7 

..
..

.
M

ar
. 

28
-3

1 
..
..
.

A
pr

. 
1-

5.
 .
..
..
..

A
pr

. 
10

 
..
..
..
..

A
pr

. 
1
1
-2

0
..
..
..

A
pr

. 
21

 
..
..
..
..

A
pr

. 
22

 
..
..
..
..

A
pr

. 
23

-2
9 

..
..

.
A

pr
. 

30
. .

..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

19
,3

20
 

7,
87

0 
8,

01
0 

35
,4

80
 

3,
39

0 
17

, 9
30

10
,3

70
 

2,
96

0 
25

,7
30

 
30

,8
60

 
18

,9
60

 
26

4,
80

0

84
,5

00
 

15
2,

90
0 

13
2,

70
0 

23
1,

50
0 

99
,4

90
 

17
,2

20
 

13
1,

70
0

9,
36

0 
10

,0
80

 
62

,3
60

 
7.

54
0

S
il

ic
a 

(S
i0

2)
 

pp
m

--

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

5.
84

 
4.

49
 

6.
24

 
6.

79
 

4.
59

 
6.

24

5.
69

 
5.

24
 

6.
14

 
5.

94
 

4.
44

 
3.

09

3.
79

 
2.

69
 

3.
09

 
2.

54
 

3.
99

 
2.

69
 

3.
89

4
.6

9
 

4
.6

9
 

5.
34

 
5.

49

M
ag

ne
 

si
um

 
(M

g)

3.
16

 
2.

21
 

3.
06

 
3.

11
 

1.
71

 
2.

66

2.
11

 
2.

06
 

2.
76

 
2.

76
 

1.
46

 
1.

15

1.
41

 
.9

1 
1.

15
 

1.
06

 
1.

21
 

1.
15

 
1.

11

1.
71

 
2.

81
 

2.
46

 
2.

91

So
 

di
um

 
(N

a)

14
 7 16
 

15
 4 10 3 5 14
 

13
 5 4 5 3 5 4 6 2 2 3 9 3 12

P
ot

as
 

si
um

 
(K

)

84
 

63
 

23
 

70
 

04
 

16 61
 

88
 

52
 

68
 

96
 

59 90
 

84
 

41
 

44
 

28
 

02
 

41 78
 

49
 

37
 

44

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

4.
39

 
4.

36
 

4.
46

 
4.

56
 

d5
.2

9 
5.

80

6.
49

 
f5

. 6
5 

g4
.7

2 
3.

87
 

hS
.3

8 
2.

49

2.
88

 
2.

13
 

2.
33

 
2.

13
 

2.
95

 
2.

79
 

3.
87

4.
43

 
hS

.0
6 

hS
.1

2 
a3

.3
5

S
ul

- 
fa

te
 

(S
O

,,)

5.
25

 
2.

66
 

5.
60

 
5.

43
 

1.
48

 
3.

35

1.
42

 
1.

94
 

4.
75

 
5.

16
 

2.
48

 
1.

73

2.
21

 
1.

42
 

1.
92

 
1.

54
 

2.
25

 
1.

06
 

1.
08

1.
77

 
4.

10
 

2.
00

 
5.

14

C
hl

o
 

ri
de

 
(C

l)

14
.1

0 
7.

19
 

15
.3

7 
15

.5
1 

3.
38

 
9.

73

3.
16

 
5.

36
 

13
.8

2 
13

.2
5 

5.
92

 
4.

51

5.
92

 
3.

81
 

5.
30

 
4.

29
 

6.
20

 
1.

92
 

2.
40

3.
89

 
9.

73
 

3.
95

 
12

.2
7

F
lu

o-
 

ri
de

 
(F

) --

N
i

 
tr

at
e 

(N
03

)

0.
10

 
.1

2 
.1

0 
.1

0 
.1

9 
.1

8

.3
4 

.2
3 

.1
3 

.1
0 

.0
8 

.1
0

.0
9 

.0
8 

.1
0 

.0
8 

.0
8 

.0
9 

.0
6

.0
9 

.1
0 

.1
0 

.0
8

B
or

on
 

(B
) 

pp
m --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

1,
48

0 
88

1 
1,

58
0 

1,
53

0 
61

2 
1,

10
0

62
7 

75
4 

1,
39

0 
1,

36
0 

72
6 

53
5

68
8 

45
5 

58
7 

50
9 

67
7 

37
3 

42
4

61
2 

1,
08

0 
65

4 
1,

28
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

2.
01

 
1.

20
 

2.
15

 
2.

08
 

.8
3 

1.
50 .8
5 

1.
03

 
1.

89
 

1.
85

 
.9

9 
.7

3

.9
4 

.6
2 

.8
0 

.6
9 

.9
2 

.5
1 

.5
8

.8
3 

1.
47

 
.8

9 
1.

74

T
ot

al
 

to
ns

38
,9

20
 

9,
44

0 
17

,2
30

 
73

,9
00

 
2,

83
0 

26
, 8

50

8,
85

0 
3,

03
0 

48
, 6

80
 

57
, 1

40
 

18
,7

40
 

19
2,

 8
00

79
,1

30
 

94
, 7

20
 

10
6,

03
0 

16
0,

40
0 

91
,6

90
 

8,
74

0 
76

,0
30

7,
80

0 
14

,8
10

 
55

,5
20

 
13

,1
30

P
er

 
ce

nt
 

so
 

di
um 62

 
53

 
64

 
61

 
39

 
53 32

 
45

 
62

 
61

 
50

 
52 53

 
52

 
56

 
55

 
55

 
34

 
33 37

 
56

 
30

 
60

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

7
.0

 
4
.2

 
7
.5

 
7.

1 
2.

3 
4
.8 1
.8

 
3.

1 
6
.9

 
6.

6 
3.

5 
3
.2

3
.7

 
2
.9

 
3.

7 
3.

3 
3
.9

 
1
.5

 
1
.5

2.
1 

4
.9

 
1.

7 
6.

1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

2,
44

0 
1,

46
0 

2,
61

0 
2,

53
0 

1,
06

0 
1,

82
0

1,
05

0 
1,

27
0 

2,
28

0 
2,

25
0 

1,
25

0 
92

4

1,
17

0 
77

9 
1,

01
0 

86
5 

1,
16

0 
66

1 
75

1

1,
01

0 
1,

81
0 

1,
07

0 
2,

11
0

pH 8.
2 

8.
2 

8.
2 

8.
2 

8.
6 

8.
2

7
.9

 
8.

5 
8.

3 
8.

2 
8.

4 
8.

1

7
.9

 
7
.9

 
7
.9

 
7.

9
8

0
 

. 
Z

 
8
0
 

. 
z

8
0

 
. 
z

8
.2

 
8.

4 
8.

4 
8.

6

a 
In

cl
ud

es
 0

.4
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

d 
In

cl
ud

es
 0

. 6
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

J.
 

f 
In

cl
ud

es
 0

.7
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
o
J.

 
g 

In
cl

ud
es

 0
.3

3 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,),

 
h 

In
cl

ud
es

 0
. 2

7 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,)

.

1



M
ay

 1
-4

, 
1
9
5
8
..
. 

M
ay

 5
-6

 .
..
..
..
.

M
ay

 7
-1

0 
..

..
..

.
M

ay
 1

1-
20

 .
.'
..
..

M
ay

 2
1-

31
 .

..
..
.

Ju
ne

 1
-9

 
..

..
..

.
Ju

ne
 1

0
-1

1
..
..
..

Ju
ne

 1
2-

21
 .
..
..
.

Ju
ne

 2
2-

23
 .
..
..
.

Ju
ne

 2
4 
..
..
..
..
.

Ju
ne

 2
5-

26
 .
..
..
.

Ju
ne

 2
7-

28
 .
..
..
.

Ju
ne

 2
9.

-.
 .
..
..
..

Ju
ne

 3
0 
..

..
..

..
.

Ju
ly

 1
 .
..
..
..
..
.

Ju
ly

 2
-4

 .
..
..
..
.

Ju
ly

 5
 .
..

..
..

..
.

Ju
ly

 6
-9

 .
..
..
..
.

Ju
ly

 1
0.

 .
..
..
..
..

Ju
ly

 1
1-

12
 .
..
..
.

Ju
ly

 1
3 
..
..
..
..
.

Ju
ly

 1
4-

16
 .
..
..
.

Ju
ly

 1
7
-1

8
..
..
..

Ju
ly

 1
9-

31
 .

..
..
.

31
,8

90
 

28
,0

70
75

,9
30

10
6,

 3
00

94
,6

70
62

, 1
60

14
,6

80
45

,2
00

19
,6

80
19

,8
30

27
,9

70
58

, 5
10

23
,4

00
21

,2
20

18
,4

90
46

,6
10

50
, 9

80
35

6,
40

0
44

,0
30

67
, 2

40

32
,7

30
76

,6
80

29
,7

30
31

2,
80

0

-- _ _ 17 __ __ _ __ __ _  

5.
49

 
4.

09
3.

04
4.

89
4.

54
5.

29
4.

14
5.

64
3.

29
2.

15

3.
29

2.
35

3.
09

5.
39

5.
54

5.
29

2.
89

2.
15

2.
74

3.
29

1.
30

3.
04

3.
94

2.
79

2.
71

 
2.

01
1.

28
1.

91
1.

86
2.

31
1.

86
2.

56
1.

55 .7
3

1.
35 .9
3

1.
15

2.
11

2.
06

1.
71 .7
9

.6
5

.9
4

1.
19 4

4
. 

O
T

X

Q
fi

. 
S

fv

1 
44

1
. 

O
T

X

.8
9

12
.0

2 
8.

21
5.

68
11

.4
3

9.
70

 
|

11
.5

3
7.

85
11

.9
7

6.
62

4.
71

10
.3

1
5.

35
9.

07
26

.6
3

21
.8

1
14

.3
7

5.
06

3.
53

8.
07

9.
83

1.
91

5.
54

7.
03

4.
47

3.
47

 
2.

88
2.

33
3.

15
2.

95
h

3
.1

9
12

.8
9

3.
21

2.
36

1.
90

2.
10

1.
97

1.
90

2.
03

2.
03

2.
16

2.
10

1.
61

1.
77

1.
87

1.
16

2.
16

2.
66

2.
20

4.
85

 
2.

91
1.

96
3.

71
3.

83
5.

45
3.

98
5.

64
2.

50
1.

17

2.
77

1.
48

2.
33

5.
81

6.
18

5.
48

1.
79

1.
29

1.
98

2.
75 .5
6

1.
92

2.
69

1.
81

11
.6

4 
8.

46
S.

.6
4

11
.2

8
9.

16
10

.4
3

6.
91

11
.2

8
6.

54
4.

46

10
.0

1
5.

13
9.

02
26

.2
3

21
.1

5
13

.6
8

4.
79

3.
38

7.
95

9.
64

1.
78

5.
41

6.
91

4.
09

-- __ _
0.

02 _ __ __ __ __ __ __ __ __ __ _ __

0.
06

 
.0

6
.0

7
.0

9
.0

8
.0

6
.0

7
.0

4
.0

6
.0

6

.0
7

.0
5

.0
6

.0
6

.0
5

.0
5

.0
6

.0
5

.0
5

.0
5

.0
5

. 
.0

5
.0

5
.0

5

-- __ _
0.

19 _ _ _ _ __ __ _ _ _ _ _ _ _ _ __ _

1,
23

0 
87

9
61

2
1,

10
0

99
5

1,
18

0
87

4
1,

23
0

72
8

46
6

93
4

52
6

83
8

2,
11

0
2,

03
0

1,
34

0
54

2
39

8
72

4
86

0

21
6

58
6

75
1

49
1

1.
67

 
1.

20 .8
3

1.
50

1.
35

1.
60

1.
19

1.
67 .9
9

.6
3

1.
27 .7
2

1.
14

2.
87

2.
76

1.
82 .7
4

.5
4

.9
8

1.
17 .2
9

.8
0

1.
02 .6
7

53
,4

00
 

33
,5

80
63

,2
50

16
0,

 0
00

12
8,

 2
00

99
,8

50
17

,4
60

75
,6

90
19

,5
00

12
, 5

80

35
,5

60
41

,9
00

26
, 7

00
60

, 9
60

51
,0

80
85

,0
20

37
,6

10
19

3,
10

0
43

,4
00

78
,7

20

9,
62

0
61

,1
70

30
, 4

00
20

9,
 1

00

59
 

57 57 63 60 60 57 59 58 62 69 62 68 78 74 67 58 56 69 69 54 58 57 55

5.
9 

4.
7

3
.9

6
.2 5.
4

5.
9

4
.5 5.
9

4.
3

3
.9

6
.8

4
.2

6.
3

14 11 7
.7

3.
7

3
.0 5.
9

6
.6 2.
1

3
.9

4.
3

3.
3

2.
05

0 
1,

48
0

1,
05

0
1,

86
0

1,
63

0
1,

92
0

1,
43

0
2,

04
0

1,
21

0
82

6

1,
61

0
92

7
1,

43
0

3,
42

0
3,

35
0

2,
21

0
92

8
68

6
1,

26
0

1,
51

0

36
3

1,
00

0
1,

28
0

85
0

8.
2 

8
.2 8.
2

8
.2

7.
6

8.
4

8.
3

8.
0

8.
2

8.
1

7
.9

7
.8 8.
1

8.
2 

5
8-

1 
S

8.
0 

»
8.

1 
3

7
Q

 
^
 

  
y

 
GQ

8.
1 

w
8.

0 
co oa

7
Q

 
*O

   
 

"a
 

8
.0

 
S

8.
1 

»
8
.0

 
^

h 
In

cl
ud

es
 0

. 
27

 e
qu

iv
al

en
t 

pe
r 

m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
O

. 
i 

In
cl

ud
es

 0
. 2

0 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,)

.



A
RK

A
N

SA
S 

R
IV

ER
 B

A
S

IN
 C

o
n
ti

n
u
ed

7
-1

5
2

5
. 

A
RK

A
N

SA
S 

R
IV

ER
 A

T 
R

A
LS

TO
N

, 
O

K
L

A
. 
C

o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

A
ug

. 
1,

 
1
9
5
8
..
..
 

A
ug

. 
2-

7 
..
..
..
.

A
ug

. 
1

0
-1

1
..

..
..

A
ug

. 
12

 
..
..
..
..

A
ug

. 
1
3
-2

0
..
..
..

A
ug

. 
21

-3
1 

..
..
.

Se
pt

. 
1-

10
 .
..
..
.

Se
pt

. 
11

-1
3 

..
..

.
Se

pt
. 

14
-1

5 
..
..
.

Se
pt

. 
16

-1
7 

..
..

.

Se
pt

. 
19

-2
0 

..
..

.

Se
pt

. 
21

-2
3 

..
..
.

Se
pt

. 
24

-2
8 

..
..
.

Se
pt

. 
29

-3
0 

..
..

.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

19
,8

30
 

19
5,

20
0 

43
,8

30
 

30
,1

50
 

15
,9

50
 

87
,2

30
 

80
,0

90

60
,7

50
 

21
,7

40
 

18
,7

20
 

26
,7

40
 

10
,3

10
 

87
,4

70

60
, 0

40
 

66
,0

30
 

18
,0

10

4,
40

3,
00

0

S
il

ic
a 

(S
iO

,) 
pp

m

-- -

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
34

 
2.

50
 

3.
44

 
3.

89
 

4.
39

 
4.

24
 

4.
99

5.
04

 
4.

29
 

3.
59

 
2.

35
 

4.
19

 
2.

30

2.
20

 
2.

74
 

3.
49

3.
69

M
ag

ne
 

si
um

 
(M

g)

1.
26

 
.7

0 
1.

06
 

1.
31

 
1.

61
 

1.
56

 
3.

81

1.
96

 
1.

71
 

1.
21

 
.8

1 
1.

41
 

.4
0

.4
0 

.9
0 

1.
27

1.
40

So
 

di
um

 
(N

a)

P
ot

as
 

si
um

 
(K

)

5.
50

 
2.

83
 

4.
56

 
6.

48
 

8.
35

 
7.

18
 

7.
16

9.
75

 
9.

37
 

7.
50

 
' 

3.
37

 
8.

24
 

2.
22

2.
87

 
4.

54
 

7.
10

7.
05

B
ic

ar
 

bo
na

te
 

(H
C

03
)

J2
.4

2
 

J2
.3

6 
2.

85
 

J2
. 

95
 

h2
. 8

3 
3.

02
 

i3
.4

5

3.
25

 
2.

85
 

2.
39

 
1.

93
 

k2
. 8

9 
2.

03

1.
84

 
2.

23
 

2.
62

2.
75

S
ul

- 
fa

te
 

(S
O

J

2.
77

 
1.

23
 

2.
17

 
2.

71
 

3.
00

 
3.

37
 

3.
98

3.
81

 
3.

21
 

2.
50

 
1.

23
 

2.
56

 
.8

3

1.
02

 
1.

50
 

2.
04

2.
50

C
hl

o
 

ri
de

 
(C

l)

4.
79

 
2.

40
 

4.
00

 
5.

92
 

8.
46

 
6.

49
 

8.
46

9.
64

 
9:

25
 

7.
33

 
3.

33
 

8.
32

 
2.

00

2.
54

 
4.

37
 

7.
11

6.
82

F
lu

o-
 

ri
de

 
(F

) -- -

N
i

 
tr

at
e 

(N
O

,)

0.
12

 
.0

4 
.0

4 
.1

0 
.0

6 
.1

0 
.0

7

.0
5 

.0
6 

.0
8 

.0
4 

.0
7 

.0
6

.0
7 

.0
8 

.0
9

0.
07

B
or

on
 

(B
) 

pp
m

-- -

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 61

6 
36

8 
54

7 
71

3 
91

3 
81

5 
97

9

1,
07

0 
97

6 
80

0 
44

6 
84

0 
28

5

35
6 

51
6 

75
8

74
1

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
84

 
.5

0 
.7

4 
.9

7 
1.

24
 

1.
11

 
1.

33

1.
46

 
1.

33
 

1.
09

 
.6

1 
1.

14
 

.3
9

.4
8 

.7
0 

1.
03

1.
01

T
ot

al
 

to
ns

16
,6

30
 

97
,7

70
 

32
,6

40
 

29
, 2

60
 

19
,8

20
 

96
,7

80
 

10
6,

70
0

88
, 4

90
 

28
,8

80
 

20
,3

90
 

16
; 2

30
 

11
,7

90
 

33
,9

30

29
, 1

00
 

46
,3

80
 

18
, 5

80

4,
44

1,
00

0

P
er

 
ce

nt
 

so
 

di
um 54

 
47

 
50

 
55

 
58

 
55

 
45 58

 
61

 
61

 
52

 
60

 
45 52

 
56

 
60 58

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

3
.6

 
2
.2

 
3
.0

 
4

.0
 

4
.8

 
4

.2
 

3.
4

5.
2 

5.
4 

4
.8

 
2.

7 
4
.9

 
1.

9

2.
5 

3.
4 

4
.6

4
.4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
03

0 
62

2 
92

7 
1,

20
0 

1,
53

0 
1,

35
0 

1,
61

0

1,
72

0 
1,

58
0 

1,
30

0 
69

8 
1,

42
0 

52
0

58
2 

85
7 

1,
24

0

1,
23

0

pH 8
.5

 
8.

4 
7.

6 
8.

3 
8
.5

 
8.

1 
8.

4

8.
1 

8.
1 

8.
0 

8.
1 

8.
4 

8.
0

8.
0 

7.
9 

8.
1 -

h 
In

cl
ud

es
 0

. 2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

i 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

j 
In

cl
ud

es
 0

.1
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

k 
In

cl
ud

es
 0

.0
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,).



AR
KA

NS
AS

 R
IV

ER
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

m
il

es
 u

ps
tr

ea
m

 f
ro

m
 D

ug
ou

t 
C

re
ek

,

7-
16
10
. 

CI
MA

RR
ON

 
RI
VE
R 
AT
 P

ER
KI
NS
, 

OK
LA

.

LO
CA

TI
ON

 . 
 
A
t
 
ga
gi
ng

 s
ta
ti
on
 a
tb
ri
dg
e 

on
 S

ta
te

 H
ig
hw
ay
 4

0,
 
1 
mi

le
 s

ou
th
 
of

 
Pe

rk
in

s,
 
Pa

yn
e 

Co
un

ty
,

an
d 

4 
mi
le
s 

do
wn
st
re
am
 f

ro
m 
Wi
ld
ho
rs
e 

Cr
ee
k.
 

DR
AI

NA
GE

 A
RE
A.
  
1
7
,
8
5
2
 
sq
ua
re
 m
il

es
, 

of
 
wh
ic
h 

4,
92

6 
sq
ua
re
 m
il
es
 
is
 
pr
ob
ab
ly
 
no
nc
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 

AV
AI
LA
BL
E 

.  
C
h
e
m
i
c
a
l
 
an

al
ys

es
: 

Oc
to
be
r 

19
52

 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to
be
r 

19
52

 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR

EM
ES

, 
19

57
-5

8.
  
S
p
e
c
i
f
 i
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
16
,7
00
 m
ic

ro
mh

os
 
Ja

n.
 
29

-3
1;

 
mi
ni
mu
m 

da
il
y,
 
77
1 

mi
cr

om
ho

s 
Se
pt
. 

13
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
89

 M
ar
. 

15
-1
9;
 
mi

ni
mu

m,
 
53

 
Ju
ne
 
26
. 

EX
TR

EM
ES
, 

19
52
 -
58
. 
 
S
p
e
c
i
f
 i
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
32
,4
00
 m

ic
ro
mh
os
 
Ma
r.
 
18

, 
19
57
; 

mi
ni
mu
m 

da
il
y,
 
43
8 

mi
cr
om
ho
s 

Oc
t.
 
5,
 
19

55
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
94

 
Fe

b.
 
18
-2
0,
 
19
55
; 

mi
ni
mu
m,
 
53

 
Ma
y 

21
, 

Ju
ne
 2

4,
 
19
57
.

R
E
M
A
R
K
S
.
 
 Va
lu
es
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of

fi
ce

 a
t 

Ok
la

ho
ma

 
Ci

ty
, 

Ok
la
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct

ob
er

 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W
SP

 1
56
1.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

2,
 

19
57

.. 
O

ct
. 

3-
10

 
..
..
..

rv
»t

 
11

 
19

O
ct

. 
13

-1
4,

 
1
6
..
 

O
ct

. 
15

 
..
..
..
..

O
ct

. 
17

-2
0 

..
..

.
O

ct
. 

21
-2

3 
..
..
.

O
ct

. 
24

-2
8 

..
..
.

O
ct

. 
29

-3
1 

..
..

.

N
ov

. 
11

-2
0 

..
..
.

N
ov

. 
21

 .
..
..
..
.

N
ov

. 
22

 .
..
..
..
.

N
ov

. 
23

-2
6 

..
..
.

N
ov

. 
27

-3
0 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

2,
20

2 
6,

41
0 

1,
88

0 
4,

19
0 

1,
13

0

9,
38

0 
3,

68
0 

5,
15

0 
3,

07
0

1,
63

0 
6,

28
0 

10
,7

80
 

1,
20

0 
1,

13
0 

3,
87

0 
3,

21
0

S
il

ic
a 

(S
i0

2)
 

pp
m

21

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

7.
58

 
8.

78
 

9.
18

 
11

.4
3 

12
.1

3

10
.3

8 
9.

78
 

10
.9

3 
13

.8
2

12
.6

7 
11

.7
3 

10
.7

3 
11

.9
3 

6.
89

 
11

.1
3 

12
.5

2

M
ag

ne
 

si
um

 
(M

g)

3.
62

 
5.

22
 

5.
72

 
6.

11
 

6.
57

4.
22

 
4.

02
 

6.
21

 
7.

18

6.
01

 
6.

59
 

5.
23

 
6.

95
 

3.
51

 
6.

01
 

8.
18

So
 

di
um

 
(N

a)

P
ot

as
 

si
um

 
(K

)

49
.6

3 
67

.6
1 

76
.0

3 
97

.9
5 

13
4.

 8
4

70
.0

8 
75

.7
9 

92
.7

5 
13

6.
11

13
0.

 1
4 

98
.1

3 
10

2.
 2

2 
1 

11
9.

14
 

52
.9

6 
97

.8
2 

11
5.

74

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

4.
26

 
4.

20
 

3.
64

 
3.

59
 

3.
56

2.
69

 
3.

38
 

4.
67

 
5.

34

4.
69

 
4
.8

4
 

5.
13

 
4.

29
 

3.
93

 
4.

74
 

5.
34

S
ul

- 
fa

te
 

(S
O

J

5.
81

 
7.

47
 

8.
33

 
10

.6
6 

10
.9

5

10
.0

8 
8.

66
 

9.
62

 
12

.7
4

11
.0

3 
10

.3
7 

9.
56

 
11

.9
1 

5.
85

 
10

.3
7 

11
.2

2

C
hl

o
 

ri
de

 
(C

l)

50
.7

6 
69

.9
4 

78
.9

6 
10

1.
 2

4 
13

9.
03

71
.9

1 
77

.5
5 

95
.6

0 
13

9.
03

13
3.

 1
0 

10
1.

24
 

10
4.

06
 

12
1.

82
 

53
.5

8 
99

.8
3 

11
7.

88

F
lu

o-
 

ri
de

 
(F

)

0.
01

N
i

 
tr

at
e 

(N
O

,)

-

B
or

on
 

(B
) 

pp
m

0.
79

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on

3,
74

0 
4,

85
0 

5,
46

0 
6,

85
0 

9,
29

0

5,
15

0 
5,

33
0 

6,
43

0 
9,

33
0

9,
65

0 
7,

67
0 

7,
14

0 
9,

04
0 

4,
12

0 
7,

49
0 

8,
92

0

T
on

s 
p

er
 

ac
re

- 
fo

ot 5.
09

 
6.

60
 

7.
43

 
9.

32
 

12
.6

3

7.
00

 
7.

25
 

8.
74

 
12

.6
9

13
.1

2 
10

.4
3 

9.
71

 
12

.2
9 

5.
60

 
10

.1
9 

12
.1

3

T
ot

al
 

to
ns

10
,3

00
 

42
, 3

00
 

13
,9

80
 

39
,0

20
 

14
,3

00

65
,7

60
 

26
,7

10
 

45
,1

00
 

39
,0

00

21
,3

70
 

65
, 5

60
 

10
4,

80
0 

14
,7

70
 

6,
34

0 
39

, 5
00

 
38

.9
20

P
er

 
ce

nt
 

so
 

di
um 82

 
83

 
84

 
85

 
88 83

 
85

 
84

 
87 87

 
84

 
86

 
86

 
84

 
85

 
86

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

21
 

26
 

28
 

33
 

44 26
 

29
 

32
 

42 43
 

32
 

36
 

39
 

23
 

33
 

38

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

6,
27

0 
8,

27
0 

9,
21

0 
11

,4
00

 
15

,1
00

8,
73

0 
9,

03
0 

10
,8

00
 

15
,2

00

15
,6

00
 

12
,6

00
 

11
,5

00
 

14
,7

00
 

7,
12

0 
12

,2
00

 
14

,4
00

pH 8.
1 

8.
0 

8
.0

 
8.

0 
8.

1

7
.8

 
7
.9

 
8.

0 
8.

0

7.
9 

8
.2

 
8.

1 
8
.2

 
8.

1 
8.

1 
8
.2



A
RK

A
N

SA
S 

R
IV

E
R

 B
A

S
IN

 C
o
n
ti

n
u
ed

7
-1

6
1

0
. 

C
IM

A
R

R
O

N
 

R
IV

E
R

 
A

T 
PE

R
K

IN
S,

 
O

K
L

A
. 
C

o
n

ti
n

u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
 C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

D
ec

. 
1-

10
, 

19
57

.. 
D

ec
. 

11
-2

0.
 .
..
..
.

D
ec

. 
21

-3
1 

..
..
..

Ja
n.

 
1-

10
, 

19
58

 .
 .

Ja
n.

 
2
9
-3

1
..
..
..
.

F
eb

. 
1-

10
 
..

..
..

.
F

eb
. 

11
-2

0 
..
..
..

F
eb

. 
21

-2
8 

..
..
..

M
ar

. 
1-

8 
..
..
..
..

M
ar

. 
9-

10
 .

..
..

..
M

ar
. 

11
-1

2 
..
..
..

M
ar

. 
13

-1
4 

..
..
..

M
ar

. 
1
5
-1

9
..
..
..

M
ar

. 
20

-2
2 

..
..
..

M
ar

. 
23

 .
..
..
..
..

M
o
*
*
 

O
A

M
ar

. 
25

-2
8 

..
..
..

M
ar

. 
29

 .
..
..
..
..

A
pr

. 
1-

3 
..
..
..
..

A
pr

. 
4 

..
..
..
..
..

A
pr

. 
5 

..
..
..
..
..

A
pr

. 
6-

10
 .

..
..
..

A
pr

. 
11

-1
4 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

6,
72

0 
5,

79
0 

6,
70

0 
5,

36
0 

6,
20

0 
6,

53
0 

2,
17

0

6,
74

0 
6,

07
0 

5,
22

0 
5,

05
0 

2,
58

0 
3,

16
0 

3,
29

0

7,
69

0 
4,

07
0 

2,
20

0 
1,

41
0 

4,
33

0 
3,

67
0 

5,
22

0

5,
43

0 
5,

32
0 

3,
77

0 
6,

99
0 

4.
43

0

S
il

ic
a 

(S
i0

2)
 

pp
m

17

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

10
.8

3 
10

.8
3 

10
.7

3 
11

.0
3 

10
.3

3 
10

.3
3 

11
.7

3

10
.7

3 
11

.1
3 

10
.7

3 
9.

13
 

7.
58

 
6.

79
 

8.
78

8.
33

 
9.

53
 

4.
79

 
7.

39
 

10
.3

3 
5.

69
 

5.
59

6.
89

 
4.

14
 

5.
29

 
7.

19
 

8.
68

M
ag

ne
 

si
um

 
(M

g)

8.
69

 
8.

31
 

7.
81

 
6.

31
 

6.
41

 
6.

41
 

6.
57

6.
79

 
7.

19
 

7.
39

 
6.

03
 

4.
82

 
4.

41
 

5.
02

5.
21

 
5.

63
 

2.
61

 
4.

61
 

6.
39

 
3.

31
 

3.
41

4.
61

 
1.

96
 

2.
71

 
4.

21
 

5.
52

So
 

di
um

 
(N

a)

P
ot

as
 

si
um

 
(K

)

10
5.

 4
8 

10
0.

 0
5 

93
.3

2 
10

3.
 9

6 93
.1

3 
93

.5
8 

13
8.

43

11
3.

77
 

96
.2

2 
11

0.
 5

9 
10

0.
 2

4 
72

.3
5 

53
.6

5 
86

.3
1

10
5.

 6
4 

10
8.

 5
6 

42
.9

6 
79

.5
9 

12
7.

 6
8 

59
.6

5 
44

.8
2

73
.3

1 
21

.1
5 

39
.7

4 
63

.3
1 

79
.5

9

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

5.
98

 
5.

26
 

5.
33

 
4.

77
 

4.
77

 
5.

16
 

4.
88

4.
90

 
5.

56
 

4.
64

 
a4

. 
12

 
a4

. 2
7 

b
4
.4

6
 

a3
.8

8

a 
3.

 9
6 

4.
51

 
2.

69
 

b3
.8

1 
4.

64
 

2.
69

 
3.

74

3.
54

 
a2

.7
0
 

c2
. 6

2 
a3

.8
1 

a4
. 

11

S
ul

- 
fa

te
 

(S
O

,)

11
.0

1 
11

.2
8 

10
.9

2 
11

.1
0 

10
.9

1 
9.

56
 

11
.7

0

11
.3

3 
10

.5
6 

11
.8

3 
10

.0
4 

7.
16

 
6.

81
 

8.
81

8.
62

 
9.

51
 

3.
96

 
7.

41
 

10
.6

0 
5.

33
 

4.
96

7.
95

 
3.

54
 

5.
08

 
7.

45
 

9.
31

C
hl

o
 

ri
de

 
(C

l)

10
8.

01
 

10
2.

 6
5 

95
.6

0 
10

6.
 8

8 
94

.1
9 

95
.6

0 
14

0.
 1

5

11
5.

06
 

98
.4

2 
11

2.
24

 
10

1.
24

 
73

.3
2 

53
.5

8 
87

.4
2

10
6.

 6
0 

10
9.

 7
0 

43
.7

1 
80

.3
7 

12
9.

 1
6 

60
.6

3 
45

.1
2

73
.3

2 
20

.8
7 

40
.0

4 
63

.4
5 

80
.3

7

F
lu

o-
 

ri
de

 
(F

)

0.
01

N
i

 
tr

at
e 

(N
O

,)

0.
14

B
or

on
 

(B
) 

pp
m

0.
46

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 8,
20

0 
7,

77
0 

7,
35

0 
7,

37
0 

7,
16

0 
7,

22
0 

10
, 2

00

8,
67

0 
7,

37
0 

8,
48

0 
6,

72
0 

4,
99

0 
3,

82
0 

6,
03

0

7,
08

0 
7,

31
0 

3,
06

0 
5,

45
0 

8,
55

0 
4,

15
0 

3,
18

0

5,
00

0 
1,

66
0 

3,
00

0 
4,

57
0 

5.
69

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

11
.1

5 
10

.5
7 

10
.0

0 
10

.0
2 

9.
74

 
9.

82
 

13
.8

7

11
.7

9 
10

.0
2 

11
.5

3 
9.

19
 

6.
79

 
5.

20
 

8.
20

9.
63

 
9.

94
 

4.
16

 
7.

41
 

11
.6

3 
5.

64
 

4.
32

6.
80

 
2.

26
 

4.
08

 
6.

22
 

7.
74

T
ot

al
 

to
ns

74
,9

90
 

61
,2

40
 

67
,0

00
 

53
,7

70
 

60
,4

50
 

64
,1

70
 

30
,0

70

79
, 5

70
 

60
,9

30
 

60
,2

40
 

46
,4

70
 

17
,5

00
 

16
,4

40
 

27
,0

30

74
,0

90
 

40
,4

60
 

9,
17

0 
10

,4
80

 
50

,3
70

 
20

,7
30

 
22

, 5
60

36
,9

60
 

12
,0

10
 

15
,3

90
 

43
,4

70
 

34
,3

40

P
er

 
ce

nt
 

so
 

di
um 84

 
84

 
83

 
86

 
85

 
85

 
88 87

 
84

 
86

 
87

 
85

 
83

 
86 89

 
68

 
85

 
87

 
88

 
87

 
83 86

 
78

 
83

 
85

 
85

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

34
 

32
 

31
 

35
 

32
 

32
 

46 38
 

32
 

37
 

36
 

29
 

23
 

33 41
 

39
 

22
 

32
 

44
 

28
 

21 31
 

12
 

20
 

27
 

30

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

13
,4

00
 

12
,7

00
 

12
,0

00
 

11
,9

00
 

11
,9

00
 

12
,0

00
 

16
,7

00

14
, 1

00
 

12
,0

00
 

13
,8

00
 

11
,1

00
 

8,
36

0 
6,

44
0 

9,
89

0

11
,7

00
 

11
,9

00
 

5,
30

0 
9,

01
0 

13
, 5

00
 

7,
07

0 
5,

53
0

8,
42

0 
2,

80
0 

5,
11

0 
7,

72
0 

9,
42

0

pH 8.
1 

8.
2 

8.
2 

8.
0 

8.
1 

8.
2 

8.
2

8.
0 

8.
1 

8
.2

 
8.

4 
8.

3 
8.

4 
8.

4

8.
4 

8.
2 

8.
2 

8.
4 

8.
2 

8.
2 

8.
2

8.
0 

8.
4 

8.
5 

8.
4 

8.
4

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

b 
In

cl
ud

es
 0

.4
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

c 
In

cl
ud

es
 0

.3
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



A
pr

. 
15

-1
8,

 
19

58
. 

A
pr

. 
19

 
..
..
..
..
.

A
pr

. 
2
0
..
..
..
..
..

A
pr

. 
2
1
..
..
..
..
..

A
pr

. 
22

. .
..
..
..
..

A
pr

. 
23

-2
4 

..
..
..

A
pr

. 
25

-2
6 

..
..
..

A
pr

. 
27

-3
0 

..
..
..

M
ay

 1
-3

 .
..
..
..
..

M
ay

 4
-6

 .
..

..
..

..
M

ay
 7

-1
0 

..
..
..
..

M
ay

 1
1 
..

..
..

..
..

M
ay

 1
2-

20
 .
..
..
..

M
ay

 2
1-

30
 .
..
..
..

M
ay

 3
1 

..
..

..
..

..

Ju
ne

 1
 .
..
..
..
..
..

Ju
ne

 1
0 
..

..
..

..
..

Ju
ne

 1
1
-1

6
..
..
..
.

Ju
ne

 1
7 
..

..
..

..
..

5,
41

0 
1,

05
0

2,
36

0
2,

48
0

4,
80

0
4,

98
0

3,
67

0
4,

68
0

2,
96

0
4,

42
0

4,
29

0
1,

15
0

7,
44

0
6,

47
0

2,
12

0

1,
52

0
9,

21
0

50
6

2,
49

0
1,

44
0

-- _ _ __ _ _ __

8.
38

 
8.

18
5.

29
6.

14
3.

49
5.

19
10

.5
3

7.
78

8.
58

6.
64

8.
98

10
.7

3
8.

58
9.

93
6.

39

4.
29

12
.8

7
11

.1
8

12
.3

3
8.

98

5.
22

 
5.

42
3.

11
4.

16
1.

81
3.

21
4.

83
4.

32

5.
02

3.
76

5.
42

6.
39

4.
22

6.
01

4.
61

1.
81

3.
21

5.
62

5.
41

4.
22

60
.5

1 
78

.0
6

43
.2

0
52

.1
1

20
.4

0
34

.3
3

89
.0

5
60

.0
5

65
.6

8
45

.0
1

7Q
 

fi
7

t
o
, 

V
 t

13
0.

 4
4

67
.9

4
10

5.
36

63
.6

4

23
.6

3
44

.4
2

71
.2

2
84

.9
8

65
.7

9

d
4
.8

6
 

e3
.4

8
b2

. 7
9

£3
.5

2
c2

. 
56

a3
.3

5
g
3
.8

9
h

4
.1

9

4
.1

6
a3

.8
1

3.
87

g
3
.1

7
g4

.1
7

3.
56

3.
34

h2
. 3

3
a 

2.
 8

6
1.

87
b
3
.6

9
b

3
.0

9

8.
62

 
9.

22
5.

10
6.

72
2.

75
5.

54
10

.5
6

8.
18

8.
85

6.
48

9.
83

12
.4

1
8.

89
11

.1
4

7.
85

3.
37

13
.9

3
12

.8
3

11
.8

9
8.

22

60
.6

3 
78

.9
6

43
.7

1
52

.1
7

20
.3

0
33

.8
4

89
.9

6
59

.7
8

66
.2

7
45

.1
2

80
.3

7
13

1.
 9

8
67

.6
8

10
6.

60
63

.4
5

23
.9

7
43

.7
1

73
.3

2
87

.1
4

67
.6

8

-- _ _ _ __

-- _
0.

09 __ __ __ .0
6

-- _ __ _

4,
52

0 
5,

58
0

3,
16

0
3,

84
0

1,
55

0
2,

56
0

6,
30

0
4,

43
0

4,
81

0
3,

43
0

5,
72

0
9,

04
0

4,
88

0
7,

47
0

4,
53

0

1,
87

0
4,

00
0

5,
70

0
6,

62
0

4,
79

0

6.
15

 
7.

59
4.

30
5.

22
2.

11
3.

48
8.

57
6.

02

6.
54

4.
66

7.
78

12
.2

9
6.

64
10

.1
6

6.
16

2
<i

4 
  

*r
±

5
A

A
 

  
 «

7.
75

9.
00

6.
51

33
,3

00
 

7,
98

0
10

,1
50

12
, 9

60
10

,1
30

17
,3

50
31

,4
70

28
, 2

50

19
,3

60
20

, 6
20

33
,4

40
14

, 1
60

49
,4

10
65

, 8
30

13
,0

90

3,
86

0
50

, 1
60

3,
92

0
22

,4
10

9,
38

0

82
 

85 84 83 79 80 85 83 83 81 85 88 84 87 85 7Q
 

1 0 7
<

 
10 81 83 83

23
 

30 21 23 13 17 0
0
 

O
A

9
4

i
t 25 20  ?n O
v

45 27 <
7

 
O

 f 27 14 16 25 29 26

7,
53

0 
9,

41
0

5
"?Q

n
, 

O
9
V

6,
44

0
2,

71
0

4,
36

0
10

, 3
00

7
4
9
A

j 
rf

tA
V

7,
83

0
5,

69
0

9
O

O
A

1 
O

A
V

14
,6

00
8,

05
0

12
,1

00
7

4
9
A

, 
4
a
v

3
9
4
A

, 
£
ft

.\
J

6,
39

0
9

9
9

fl
, 

A
A

V

11
,0

00
7

Q
4n

, 
zr

tv

8.
6 

8.
7

8
.5

8.
9

8.
5

8.
5

8.
4

8.
3

8.
2

8.
3

8.
2

8.
3

8.
3

8.
2

8.
2

8.
3

8
.5

8
.0 8.
5

8.
4

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

b 
In

cl
ud

es
 0

.4
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

c 
In

cl
ud

es
 0

.3
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

d 
In

cl
ud

es
 0

. 5
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.

e 
In

cl
ud

es
 0

.6
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

f 
In

cl
ud

es
 0

. 8
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
. 

g 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,),
 

h 
In

cl
ud

es
 0

.1
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,).



A
R

K
A

N
SA

S 
R

IV
E

R
 B

A
S

IN
 C

o
n
ti

n
u
e
d

7
-1

6
1
0
. 

C
IM

A
R

R
O

N
 

R
IV

E
R

 
A

T
 

P
E

R
K

IN
S

, 
O

K
L

A
. 

C
o

n
ti

n
u

e
d

 

C
h
em

ic
al

 a
n

al
y

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
1

9
5

8
 C

o
n

ti
n

u
ed

D
at

e 
of

 
co

ll
ec

ti
o
n

Ju
ne

 1
8,

 
19

58
 .

..
.

Ju
ne

 2
8 

..
..

..
..

.

Ju
ly

 1
-8

 .
..

..
..

..
Ju

ly
 9

 .
..
..
..
..
..

Ju
ly

 1
0 
..
..
..
..
..

Ju
ly

 1
1 
..
..
..
..
..

Ju
ly

 1
2 
..
..
..
..
..

Ju
ly

 1
3-

16
 .
..
..
..

Ju
ly

 1
7-

20
 .

..
..
..

Ju
ly

 2
1-

25
 .

..
..
..

Ju
ly

 2
a 
..
..
..
..
..

Ju
ly

 2
7-

28
 .

..
..
..

Ju
ly

 2
9 
..
..
..
..
..

Ju
ly

 3
0-

31
 .

..
..
..

A
ug

. 
1 

..
..
..
..
..

A
ug

. 
2
-4

..
..
..
..
.

A
ug

. 
6-

7 
..
..
..
..

A
ug

. 
8 

..
..
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
86

0 
1,

15
0 

1,
04

0 
25

,2
50

 
49

, 
19

0 
54

,9
40

 
37

,4
90

 
16

, 
50

0 
14

,8
00

24
,3

20
 

7,
16

0 
6
,7

2
0
 

5,
73

0 
8,

43
0 

15
,1

30
 

6
,9

8
0
 

6,
87

0 
1,

72
0 

4
,7

6
0

4
,1

9
0

 
9
,7

6
0
 

2,
22

0 
8,

01
0 

3
,1

3
0
 

3
,2

7
0
 

1.
05

0

S
il

ic
a 

(S
i0

2) 
pp

m --

E
qu

iv
al

en
ts

 p
er

 m
il

li
o

n

C
al

 
ci

um
 

(C
a)

4
.9

9
 

3
.3

9
 

4
.9

9
 

6
.1

9
 

4
.3

9
 

3
.0

9
 

2
.9

9
 

5
.5

9
 

5
.1

9

6
.1

9
 

7
.1

9
 

10
.5

8 
7
.3

9
 

7
.1

9
 

5.
99

 
5
.9

9
 

6
.9

4
 

5.
34

 
8
.2

8

5.
94

 
3
.8

9
 

5
.5

9
 

7
.9

8
 

7
.1

9
 

9
.9

8
 

11
.3

8

M
ag

ne
 

si
u
m

(M
B) 2.
11

 
1.

41
 

2.
01

 
2
.2

1
 

1.
61

 
1.

11
 

.6
1 

1.
41

 
1.

61

2
.2

1
 

4
.2

1
 

3
.0

2
 

2.
21

 
2.

41
 

2.
61

 
3
.2

1
 

3
.4

6
 

2
.5

6
 

6
.1

2

1
.2

6
 

1.
41

 
2.

21
 

4
.0

2
 

2.
41

 
2
.8

2
 

3
.4

2

S
o

 
di

um
 

(N
a)

P
o
ta

s
 

si
u

m
 

(K
)

2
5
.2

5
 

15
.3

6 
3
1
.3

7
 

4
8

.3
3

 
12

.2
1 

4
.6

9
 

8
.4

6
 

2
6
.6

5
 

3
3
.6

4

37
.0

1 
4

9
.9

8
 

6
9
.9

6
 

3
8
.6

0
 

51
.1

3 
4

4
.3

9
 

3
5
.6

5
 

42
.4

1 
29

.7
5 

7
1

.0
4

4
1

.4
5

 
12

.5
4 

1
7
.0

5
 

4
8

.7
5

 
2
6
.3

7
 

1
9
.2

2
 

23
.6

3

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

h
2
.9

8
 

h
2

.3
6

 
a 

2.
 7

3 
g
2
. 

59
 

1.
90

 
1.

84
 

1
.7

7
 

2
.1

6
 

g
2
.4

6

C
3.

44
 

g
2

.6
3

 
h
2
.4

9
 

h2
. 

20
 

h
2
. 

29
 

g
3
. 

08
 

a3
. 

52
 

3
.5

4
 

3
.0

8
 

2
.6

6

3
.7

4
 

2
.5

6
 

2
.3

6
 

2
.4

9
 

2.
20

 
2

.1
0

 
2

.4
3

S
ul

- 
fa

te
 

(S
O

J

3
.6

0
 

2.
77

 
4
.0

6
 

5.
64

 
4
.8

5
 

2.
21

 
1
.8

9
 

4
.8

3
 

4
.1

4

5.
31

 
7
.9

9
 

9
.1

6
 

7
.9

3
 

6
.2

7
 

5
.3

5
 

6
.0

8
 

6
.9

7
 

4
,9

6
 

6.
64

5.
43

 
1.

67
 

5.
75

 
7 

50
 

8
.2

9
 

11
.5

1 
12

.1
2

C
hl

o
 

ri
d

e 
(C

l)

25
.6

6 
14

.9
5 

3
1

.5
8

 
4
8
.5

0
 

11
.4

2 
4
.7

9
 

8
.3

2
 

26
.5

1 
33

.8
4

3
6
.6

6
 

50
.7

6 
71

.9
1 

38
.0

7 
52

.1
7 

4
4
.5

6
 

35
.2

5 
4

2
.3

0
 

29
.6

1 
76

.1
4

3
9

.4
8

 
13

.5
4 

16
.6

4 
50

.7
6 

25
.3

8 
18

.3
3 

23
.8

3

F
lu

o
- 

ri
d
e 

(F
) --

N
i

 
tr

at
e 

(N
O

,)

0
.1

0
 

.0
8

.0
4
 

.0
5
 

.0
8
 

.1
5

.0
7
 

.1
0

.1
0
 

.0
8
 

.0
5

B
or

on
 

(B
) 

PP
m --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n
1,

93
0 

1,
18

0 
2,

28
0 

3,
36

0 
1,

14
0 

53
9 

83
5 

2,
02

0 
2
,3

7
0

2,
75

0 
3

,7
3

0
 

5,
00

0 
2,

88
0 

3,
62

0 
3,

17
0 

2,
71

0 
3

,2
0

0
 

2,
20

0 
4

,9
7

0

2,
86

0 
1,

02
0 

1,
71

0 
3

,7
1

0
 

2,
43

0 
2,

00
0 

2.
46

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

2
.6

2
 

1
.6

0
 

3
.1

0
 

4
.5

7
 

1
.5

5
 

.7
3
 

1.
14

 
2
.7

5
 

3
.2

2

3
.7

4
 

5.
07

 
6

.8
0

 
3
.9

2
 

4
.9

2
 

4
.3

1
 

3
.6

9
 

4
.3

5
 

2
.9

9
 

6
.7

6

3
.8

9
 

1
.3

9
 

2
.3

3
 

5.
05

 
3
.3

0
 

2
.7

2
 

3
.3

5

T
ot

al
 

to
ns

4
,9

0
0

 
1,

84
0 

3,
24

0 
11

5,
50

0 
76

,3
30

 
40

,3
10

 
42

,6
10

 
45

,3
80

 
47

,7
40

91
,0

30
 

36
, 3

60
 

4
5
,7

6
0
 

22
,4

70
 

41
,5

40
 

65
,3

10
 

25
,7

50
 

29
,9

10
 

5,
16

0 
32

,2
10

16
,2

90
 

13
,5

50
 

5,
17

0 
40

,4
60

 
10

,3
70

 
8,

90
0 

3.
52

0

P
e
r

 
ce

n
t 

so
 

di
um 78

 
76

 
82

 
85

 
67

 
53

 
70

 
79

 
83 82

 
81

 
84

 
80

 
84

 
84

 
79

 
80

 
79

 
83 85

 
70

 
69

 
80

 
73

 
60

 
61

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

13
 9
.9

 
17

 
24

 7
.0

 
3
.2

 
6
.3

 
14

 
18 18

 
21

 
27

 
18

 
23

 
21

 
17

 
19

 
15

 
26 22

 8
.3

 
8
.6

 
20

 
12

 7
.6

 
8
.7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

3,
38

0 
2,

08
0 

3,
89

0 
5,

79
0 

1,
97

0 
93

5 
1,

47
0 

3,
45

0 
4

,1
3

0

4
,6

8
0

 
6

,2
2

0
 

8,
20

0 
4

,7
1

0
 

6,
07

0 
5,

39
0 

4
,5

2
0

 
5,

37
0 

4
,0

9
0

 
8,

73
0

4
,9

4
0

 
2,

06
0 

2,
85

0 
6,

24
0 

4
,0

3
0

 
3,

10
0 

3.
79

0

PH 8
.6

 
8

.4
 

8
.9

 
8

.4
 

8
.2

 
8
.2

 
8
.1

 
8
.2

 
8
.6

8
.5

 
8

.4
 

8
.4

 
8
.3

 
8

.3
 

8
.4

 
8
.4

 
8
.2

 
8
.1 8

0
 

» 
^

8
.2

 
8

.1
 

8
.0

 
8

.1
 

8
.2

 
7

.9
 

8
.2

a 
In

cl
ud

es
 0

. 
27

 e
q
u
iv

al
en

t 
p

er
 m

il
li

o
n

 o
f 

ca
rb

o
n

at
e 

(C
O

,)
, 

c 
In

cl
ud

es
 0

.3
3
 e

q
u

iv
al

en
t 

p
er

 m
il

li
o

n
 o

f 
ca

rb
o

n
at

e 
(C

O
,)

.
g 

In
cl

ud
es

 0
. 2

0 
eq

u
iv

al
en

t 
p

er
 m

il
li

o
n
 o

f 
ca

rb
o

n
at

e 
(C

O
,)

, 
h 

In
cl

ud
es

 0
.1

3
 e

q
u

iv
al

en
t 

p
er

 m
il

li
o
n
 o

f 
ca

rb
o

n
at

e 
(C

O
j)

.



A
ug

. 
9,

 
19

58
 
..
. 

A
ug

. 
1

0
-1

7
..

..
..

A
ug

. 
18

 
..

..
..

..
A

ug
. 

19
-2

0 
..
..
.

A
n
a
 

91

A
ug

. 
23

-2
4 

..
..

.

A
ug

. 
2
7
-2

8
..
..
..

A
ug

. 
29

-3
0 

..
..
.

A
ug

. 
3
1
..
..
..
..
.

S
ep

t. 
1-

10
 .
..

..
.

S
ep

t.
 

11
 .

..
..
..
.

S
ep

t.
 

12
 .
..

..
..

.
S

ep
t.

 
1
3
..
..
..
..
.

S
ep

t.
 
1
4
..
..
..
..
.

S
ep

t. 
15

-1
6 

..
..
.

S
ep

t. 
17

-1
9 

..
..
.

S
ep

t.
 

21
 .

..
..

..
.

S
ep

t.
 

24
 .
..
..
..
.

S
ep

t.
 

25
-3

0 
..

..
.

T
o

ta
l 

o
r 

w
ei

gh
te

d

99
2 

6
,3

8
0

1
,6

8
0

4
,0

1
0

5,
28

0
2

,8
2

0
3

,6
5

0

7
,0

6
0

6
,8

8
0

3
,5

9
0

1,
02

0
6
,6

4
0

7
,3

0
0

8
,0

5
0

2
,4

2
0

1
,3

9
0

5,
63

0
14

, 3
00

2,
42

0
2
,0

8
0

1
,3

3
0

1
,0

7
0

1
,0

5
0

4
,3

4
0

68
7,

60
0

 -

11
.7

8 
9
.5

8
5
.7

9
4
.5

9
1
.9

0
3
.2

9
4
.1

4

7
.1

9
4
.5

4
3
.5

9
6
.3

9
7
.5

8
5.

04
3
.2

4
2
.1

5
2
.8

4

5
.6

9
2
.2

5
3
.7

9
6
.2

4
6
.2

9
8
.1

8
8
.3

8
8
.5

8

6
.6

9

3
.0

2
 

4
.4

2
2.

41
1.

61 .7
0

1.
31

2
.0

6

3
.6

1
1
.9

6
1
.6

1
2
.4

1
3
.9

2
2
.1

6
1
.4

0
.8

9
1
.2

4

2.
61 .9
9

1 
0
7

2
.7

6
3
.3

1
3
.0

2
3
.3

2
4
.0

2

3
.2

1

3
8

.5
6

 
6

3
.5

5

2
5

.1
0

5
R

Q

1
5
.1

0
23

.8
7

60
.6

1
32

.4
1

1
5

.7
5

3
3

.7
9

6
4

.4
5

2
5
.3

5
9
.8

1
4
.1

2
7
.5

8

26
.1

7
6
.2

3
1
4
.4

6
3

7
.1

2
1
8
.3

0
2

7
.4

2
4

3
.4

9
6

4
.5

5

4
7

.6
8

2
.4

9
 

3
.3

4
2

75
.

2
4
<

9

1.
77

i 
on

2
.2

9

2
.6

2
2
.2

9
2
.1

0
2
.4

9
3
.2

5
2
.8

2
2
.5

6
1

.8
4

1.
87

2
.3

6
1

.7
4

2
.3

9
2
.2

6
2
.1

0
2
.6

9
3
.1

8
3
.5

7

3
.0

5

10
.8

5 
9
m

4
.4

1
3

Q
Q

.8
7

1 
94

3
.7

3

6
.7

5
5

(\
A

4
.8

5
6.

43
4
.2

9
2
.6

9
1.

33
2
.2

9

5
.2

9
1

.5
2

3
.0

0
6
.6

4
7
.1

2
7
.4

5
6
.8

9
7.

31

6.
31

4
0

.0
4

 
64

.8
6

4
0

.8
9

9
C

 
O

Q

5
4
7

1 
5. 

7O

23
.9

7

62
.0

4
Q

1
 

C
O

1 
C

 
9
Q

3
5
.2

5
66

.2
7

25
.3

8
9

.1
6

3
.9

5
7
.4

7

2
6

.7
9

6
.1

5
14

.8
0

3
7

.2
2

18
.6

1
28

.4
8

4
5

.1
2

66
.2

7

4
8
.2

2

 -

-

0
.1

0
.0

8
.0

7
.0

8

.1
2

.0
6

.0
4

.0
4

.0
3

.0
3

.0
6

.0
3

.0
7 -

  

3
,4

8
0

 
4
,6

2
0

2
,8

6
0

1
,8

6
0

A
Q

Q

1
,2

0
0

1,
80

0

4
,2

1
0

2
0 

9
ft

1
,2

6
0

2
,5

9
0

4
,5

9
0

i 
on

n
88

3
41

6
70

0

2
,0

4
0

57
2

1
,2

1
0

2
,7

3
0

1
,6

9
0

2
,3

8
0

3
,2

3
0

4
,6

1
0

3
,5

3
0

4
.7

3
6

9
A

3
Q

Q

2
.5

3
O

B

I
tt

Q

2
.4

5

5
70

.

3
.1

6
1

.7
1

3
.5

2
6
.2

4
2
.5

8
1
.2

0
.5

7

2
.7

7
.7

8
1

.6
5

3
71

3
.2

4
4
.3

9
6

.2
7

4
.8

0

4
,7

0
0

 
40

, 
13

0
6 

c
a
n

10
, 1

40
3

C
ft

ft

4
,6

0
0

8
,9

4
0

4
0
,4

7
0

91
 

7
4
rt

6
,1

6
0

3
,6

0
0

4
1
,4

9
0

18
, 8

80
9
,6

8
0

1
,3

7
0

1
5
,6

3
0

11
,1

40
3

,9
9

0
7
,7

4
0

3
,0

7
0

3
,4

7
0

4
,6

2
0

27
, 2

50

3
,3

0
4
,0

0
0

72 0
9

O
Q 80 A
D 77 79 oc O
Q 79 o
c

17
0

68 58 65 76 66 7
9 80 66 71 7
0 84 83

14 9
4 9n 14 A

 
O

10 14 9
A 1 
0. 9

O

1 
A

9
7 6

c

3
Q

5
Q

1 
3 4

O

8
C

17 8
.4

1
9 18 26 91

5,
69

0
7

,6
5

0
 

4 
99

0

8O
4

2
,1

1
0

3
1 

C
A

7
9
9
ft

4
,0

7
0

2
,2

2
0

4
0.

0f
t

7 
7
 A

ft

3
Q

ft
ft

77
1

1
9

 C
ft

3
,5

2
0

1,
01

0
2

,1
4

0
4

,7
4

0
2

Q
Q

ft

4
,0

2
0

5,
56

0
7

,8
4

0

S
O

ft
ft

8
.2

8
9

8
1

8
1

7
 

O

8
/v

7
0

8
9

7
.9 8

/V

8
9

8
1

8
ft

8
9

8 
0

7
.9

7 
8

7 
7

8
ft

8
1

8
ft

8 
1

8 
2



AR
KA

NS
AS

 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

7-
25
05
. 

AR
KA

NS
AS

 
RI
VE
R 

AT
 V
AN
 B

UR
EN
, 

AR
K.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io
n 

at
 
br
id
ge
 
on
 U

. 
S.

 
Hi
gh
wa
ys

 
64

 
an

d 
71
, 

at
 
Va
n 
Bu
re
n,
 
Cr

aw
fo

rd
 
Co

un
ty

, 
1.
3 

mi
le
s 

do
wn

st
re

am
 
fr
om
 L

ee
 C

re
ek
,

8.
6 

mi
le
s 

do
wn
st
re
am

 
fr

om
 P
ot

ea
u 

Ri
ve

r.
DR
AI
NA
GE

 A
R
E
A
.
 
1
5
0
,
4
8
3
 
sq
ua
re
 m

il
es
, 

of
 w

hi
ch
 
22
,2
41
 
sq

ua
re

 m
il
es
 
is
 
pr
ob
ab
ly
 
no
nc
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Oc
to
be
r 

19
45

 
to

 S
ep
te
mb
er
 1

95
8.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to
be
r 

19
45
 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
3,
24
0 

mi
cr
om
ho
s 

Oc
t.

 
26

; 
mi
ni
mu
m 

da
il
y,
 
37
3 

mi
cr
om
ho
s 

Ma
y 

5.
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
75
 
Oc
t.
 
26
-2
7;
 
mi
ni
mu
m,
 
41

 
Ju

ly
 
24
-2
6,
 
28

-3
1.

 
EX

TR
EM

ES
, 

19
45
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
8,

98
0 

mi
cr
om
ho
s 

Ap
r.

 
1,

 
19
54
; 

mi
ni
mu
m 

da
il
y,
 
13
2 

mi
cr
om
ho
s 

Ma
y 

11
, 

19
48

.
Pe

rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
80

 
Oc
t.
 
21
-2
4,
 
19

46
, 

Au
g.
 
3-

4,
 
19
56
; 

mi
ni

mu
m,

 
32

 
Ju
ly
 
18
-2
7,
 
19
51
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo

r 
di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st

ri
ct

 
of

fi
ce

 
at
 
Fa

ye
tt

ev
il

le
, 

Ar
k.

 
Re

co
rd

s 
of

 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob
er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP

 
15

61
.

C
h
em

ic
al

 a
n

al
y

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
b

er
 1

95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1
-4

, 
19

57
 .

 . 
O

ct
. 

5-
6 

..
..
..
.

O
ct

. 
18

-2
2,

 2
9-

30
 

O
ct

. 
23

-2
5,

 2
8,

 3
1 

O
ct

. 
2
6

-2
7

..
..
..

N
ov

. 
1
-2

, 
8 

..
..

 
N

ov
. 

3-
7 

..
..
..
.

N
ov

. 
9-

13
 
..

..
..

N
ov

. 
14

-1
7,

 
2
1
..

 
N

ov
. 

18
-2

3,
 

28
 

N
ov

. 
24

-2
6,

 
29

-3
0

D
ec

. 
1,

 3
..

..
..

.
D

ec
. 

2,
 

4,
 

7-
12

 .
 

D
ec

. 
5-

6 
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

12
4,

60
0 

32
,8

10
 

12
6,

10
0

88
,5

40
 

78
,3

50
 

3
2
,3

5
0
 

85
,8

20
 

76
,0

90

24
9,

 5
00

 
14

8,
40

0 
41

9,
 5

00
 

18
1,

50
0

48
,0

00
 

15
1,

90
0 

3
9
.6

9
0

S
il

ic
a 

(S
i0

2)
 

pp
m

7
.5

3
.7

 

6
.9

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
10

 
3
.0

4
 

3
.8

4

4
.4

4
 

4
.6

9
 

4
.9

9
 

3
.1

9
 

4
.3

4

2
.4

0
 

3
.0

9
 

1
.8

0
 

2
.5

0

2
.3

5
 

3
.0

4
 

3
.9

4

M
ag

ne
 

si
u

m
 

(M
g)

0
.7

8
 

1
.1

5
 

1
.4

8

1.
81

 
1
.9

7
 

2
.2

2
 

1
.6

4
 

1
.7

3

.9
9
 

1
.3

2
 

.7
4
 

.9
0

.8
0

 
1
.4

8
 

1
.4

8

S
o

 
di

um
 

(N
a) 4
.8

3
 

6
.9

6
 

9
.9

6

12
.9

6 
1
6
.0

5
 

2
3

.4
9

 
8
.7

9
 

1
2
.6

2

5
.7

9
 

8.
61

 
4
.3

1
 

6.
61

4
.9

2
 

8
.9

6
 

1
1

.8
8

P
o
ta

s
 

si
um

 
(K

)

0
.1

7
 

.2
2
 

.3
3

.3
1 

.3
1
 

.4
3

 
.2

1 
.2

6

.1
6

 
.2

0
 

.1
5
 

.1
5

.1
4
 

.2
2

 
.2

3

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

1.
61

 
2
.1

8
 

2
.8

4

* 
2
.8

2
 

2
.7

0
 

2
.5

6
 

2
.2

8
 

2
.7

9

1
.7

4
 

2
.0

7
 

1
.3

9
 

1
.8

5

1
.8

8
 

2
.4

3
 

2
.6

7

S
ul

- 
fa

te
 

(S
O

J

1
.1

7
 

1
.7

3
 

2
.1

7

2
.0

6
 

3
.0

8
 

3
.2

9
 

2.
00

 
2
.3

9

1
.0

6
 

1.
73

 
.9

2
 

1
.5

2

.9
8
 

1.
83

 
2

.1
7

C
hl

o
 

ri
d
e 

(C
l) 5.
02

 
7.

33
 

10
.4

3

14
.3

8 
17

.2
0 

2
4

.8
2

 
9.

31
 

13
.4

0

6
.6

0
 

9
.2

5
 

4
.6

5
 

6
.8

2

5.
30

 
9
.1

6
 

12
.0

7

F
lu

o-
 

ri
d
e 

(F
)

0
.0

1

.0
2
 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0
.0

4
 

.0
5
 

.0
2

.0
4
 

.0
3 

.0
3
 

.0
5
 

.0
3

.0
3 

.0
3 

.0
2
 

.0
5

.0
4
 

.0
2
 

.0
6

B
or

on
 

(B
) 

pp
m

0
.0

5
 

.1
0

.1
5
 

.1
5

.0
0
 

.1
5

.1
5
 

.1
5
 

.0
5
 

.3
5

D
is

so
lv

ed
 s

o
li

d
s

P
a
rt

s 
p
er

 
m

il
 

li
on 49

2 
71

6 
95

5

1,
21

0 
1,

46
0 

1
,9

4
0

 
84

1 
1

,1
8

0

57
6 

79
6 

43
7 

62
6

49
6 

87
4 

1.
06

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

0
.6

7
 

.9
7
 

1
.3

0

1
.6

5
 

1
.9

9
 

2
.6

4
 

1
.1

4
 

1
.6

0

.7
8
 

1
.0

8
 

.5
9
 

.8
5

.6
7
 

1
.1

9
 

1
.4

4

T
ot

al
 

to
ns

83
,4

80
 

31
,8

30
 

16
3,

90
0

14
6,

10
0 

15
5,

90
0 

85
,4

00
 

97
,8

30
 

12
1,

70
0

19
4,

60
0 

16
0,

30
0 

24
7,

 5
00

 
15

4,
30

0

32
,1

60
 

18
0,

80
0 

57
.1

50

P
e
r

 
ce

n
t 

so
 

di
um 61

 
61

 
64 66

 
70

 
75

 
64

 
67 62

 
65

 
62

 
65 60

 
65

 
68

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o 4
.0

 
4

.8
 

6
.1 7
.4

 
8

.8
 

12
 5
.7

 
7
.2

4
.4

 
5
.8

 
3
.8

 
5.

1

3
.9

 
6

.0
 

7
.2

S
pe

ci
fi

c 
co

n
d

u
ct

 
an

ce
 

(m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

84
8 

1,
19

0 
1,

65
0

2,
03

0 
2,

47
0 

3
,3

2
0

 
1,

52
0 

2,
02

0

1,
04

0 
1,

39
0 

72
4 

1,
08

0

84
7 

1,
41

0 
1.

82
0

PH 7
.6

 
7

.8
 

7
.7

7
.8

 
7

.8
 

7
.8

 
7

.7
 

7
.9

7
.2

 
7

.4
 

7
.6

 
7

.1

7
.7

 
7

.5
 

7
.4



D
ec

. 
13

, 
18

-2
0,

 
25

-2
6,

 
19

57
 
..

. 
D

ec
. 

1
4

-1
7

..
..

..
D

ec
. 

21
-2

4,
 2

7,
 2

9 
D

ec
. 

28
, 

3
0
-3

1
..
 

Ja
n
. 

1,
 

3
-4

, 
19

58
 

Ja
n
. 

2,
 

5
-6

, 
9-

10
 

Ja
n
. 

7
-8

, 
11

-1
2,

 
16

, 
19

. 
..
..
..
..

Ja
n
. 

13
-1

5,
 

17
 .

. 
Ja

n
. 

18
, 

24
-2

6 
. .

 
Ja

n
. 

20
-2

3,
 

27
-2

8 
Ja

n
. 

2
9

-3
1

..
..
..

F
eb

. 
1

-3
, 

7
-8

..
. 

F
eb

. 
4
-6

 
..
..
..
.

F
eb

. 
9-

10
 
..
..
..
.

F
eb

. 
11

-1
9 

.,
 

..
F

eb
. 

20
, 

2
6
-2

7
..
 

F
eb

. 
21

-2
5,

 
28

 .
 .

 
M

ar
. 

1-
4 

..
..
..
.

M
ar

. 
5,

 
7 

..
..
..

M
ar

. 
6 

a 
..

..
..

..
M

ar
. 

8-
14

 .
..
..
.

M
ar

. 
15

-2
3 

..
..

.
M

ar
. 

24
-3

1 
..

..
.

96
, 

97
0 

55
,9

70
12

9,
40

0 
95

,2
00

 
54

,2
90

 
79

,8
90

92
,2

90

69
,6

40
 

16
8,

00
0 

20
0,

 1
00

 
7
5
,5

7
0

18
7,

00
0 

56
,1

70
97

,1
90

22
2,

00
0

62
,3

20
 

11
7,

30
0 

10
9,

30
0

55
,9

30
25

,1
90

80
1,

70
0

1
,3

2
0
,0

0
0

1
,8

6
1
.0

0
0

- --

6
.8 -- 5
.6 __

6
.3 _

4
.5

9
 

3
.5

4
3
.4

9
 

2
.1

5
 

3
.0

9
 

4
.2

4

7 
R

4
O

. 
W

x

2
.9

9
 

2
.2

0
 

2.
64

 
3
.1

9
2
.8

9
 

4
.1

4
1.

85

2
.9

9
4
.0

4
 

3
.1

9
 

2.
64

3
.1

9

2
.1

0
2
.1

0
1
.9

5

1.
73

 
1
.3

2
1
.7

3
 

1
.0

7
 

1
.2

3
 

1
.8

9

1
.6

4

1.
23

 
1.

07
 

1
.3

2
 

1
.6

4
1
.4

0
 

2
.0

6
.8

1

1
.4

0
1.

97
 

1
.3

2
 

1
.2

3
1
.5

6

.8
2

.8
2

.6
8

12
.8

8 
8.

87
9.

53
 

5.
13

 
6
.9

6
 

1
1
.7

9

8
.7

0

6
.8

3
 

5
.2

6
 

6
.6

6
 

8
.1

8
6
.7

9
 

11
.7

4
3.

61

7
.0

0
10

.7
0 

7
.3

1
 

5.
83

8
.2

2

3
.5

7
2
.5

7
2
.0

9

0
.2

6
 

.2
0

.2
1 

.1
4
 

.1
4
 

.2
5

.2
0

.1
7
 

.1
4

 
.1

8 1 
Q

.1
9

.1
7
 

.2
5

.1
2

.1
8

.2
5

 
.1

7
 

.1
6

.1
8

.1
3

.1
1

.1
0

3
.0

5
 

2.
57

2
.4

3
 

1
.5

7
 

2
.1

3
 

2
.7

7

2
S1

 
. 

01

2
.2

0
 

1
.5

7
 

1
.8

4
2

1
7

 
. 
Id

2
.0

5
 

2
.7

9
1

.3
6

2
.0

0
2

.6
7

 
2.

31
 

1
.9

2
2

.1
3

2.
51

1
.5

4
1

.7
4

1
.6

6

2
.6

4
 

1
.6

9
1
.9

6
 

1
.1

7
 

1
.5

0
 

2
.6

6

2
0

Q
 

. 
£

iO

1
.5

0
 

1
.6

7
 

1
.4

8
1 

Q
4 

i.
 m

1.
67

 
2
.5

2
.9

4

1
.6

7
2.

31
 

1
.7

1
 

1
.5

6
1

.9
6

2
.3

9
1
.0

4
.9

2
.9

2

13
.6

8 
9
.5

9
1

0
.2

9
 

5.
58

 
7.

61
 

12
.5

5

9
.2

5

7
.3

9
 

5.
41

 
7

.3
3

 
8

.8
8

7
.3

9
 

1
2

.6
9

4
.0

6

7
.9

0
11

.6
2 

7
.9

0
 

6
.4

9
8

.9
7

1
3

.4
8

3
.9

5
2.

82
2.

14

-- --

0
.0

2 --

.0
2 __ __

.0
2 _

0
.0

6
 

.0
6

.0
4
 

.0
4
 

.0
4
 

.0
4

.0
5

.0
5
 

.0
5
 

.0
4
 

.0
4

.0
4
 

.0
4

.0
5

.0
4

.0
5
 

.0
9
 

.0
4

.0
3

.0
0

.0
5

.0
6

.1
9

0
.1

0
 

.0
7

.1
5
 

.0
5
 

.1
0
 

.1
0 17

. 
Id .0
7 

.0
5
 

.0
5
 

.1
0

.0
7
 

.0
7

.1
0

.0
5
 

.0
7 

.0
5 __ .0
5

.0
5

.0
0

1,
19

0 
86

6
94

8 
54

0 
72

8 
1

,1
4

0

90
6

72
1 

56
2 

68
9 

90
4

72
5 

1
,2

3
0

42
8

75
0

1
,1

4
0

 
77

8 
65

8
87

6
1

,2
3

0
42

9
37

5
30

3

1
.6

2
 

1
.1

8
1
.2

9
 

.7
3
 

.9
9
 

1
.5

5

1.
23 .9
8
 

.7
6
 

.9
4
 

1.
23 .9
9
 

1
.6

7
.5

8

1
.0

2
1

.5
5

 
1

.0
6

 
.8

9
1
.1

9
1.

67 .5
8

.5
1

.4
1

15
7,

10
0 

66
,0

40
16

6,
 9

00
 

69
, 

50
0 

53
,7

50
 

12
3,

80
0

,1
1
3
,5

0
0

68
,2

50
 

12
7,

70
0 

18
8,

10
0 

92
,9

50
18

5,
10

0 
9
3
,8

0
0

56
,3

70

22
6,

40
0

96
,6

00
 

12
4,

30
0 

97
,2

60
66

, 
56

0
4
2
,0

7
0

46
5,

00
0

67
3,

20
0

76
3,

00
0

66
 

64 64
 

60
 

61
 

65 61 61
 

61
 

62
 

62 60
 

65 56 61 63
 

61
 

59 63 54 46 43

7
.3

 
5
.7

5
.9

 
4
.0

 
4
.7

 
6
.8

5 
7

O
. 

O

4
.7

 
4
.1

 
4

.7
 

5
.3

4
.6

 
6
.7

3
.1

4
.7

6
.2

 
4
.9

 
4
.2 5
.3

2
.9

2
.1 1
.8

2
,0

8
0

 
1,

53
0

1,
52

0 
 9

27
 

1
,2

1
0

 
1

,8
3

0

1,
48

0

1
,2

0
0

 
92

7 
1,

14
0 

1
,3

9
0

1
,1

8
0

 
1

,8
9

0
73

5

1
,2

3
0

1,
77

0 
1,

30
0 

1
,0

8
0

1,
39

0
1

,9
9

0
71

6
58

8
49

5

7
.7

 
7

.8
7

.4
 

7
.4

 
7

.9
 

7
.9

7
.8

7
.9

 
7

.7
 

7
.6

7 
Q

 
1
.0

8
.0

 
£
 

8
.0

 
g

7
7
 

k*3

8.1
 

a
8

.0
 

%
8.

 1
 

HH
 

7
.8

 
W

7
.9

 
-S

7
.7

 
2

7
.7

 
 

7
.8

 
2

8
.1

 
w

a 
N

ot
 i

nc
lu

de
d 

in
 w

ei
gh

te
d 

av
er

ag
e,

 l
oa

ds
 e

st
im

at
ed

 f
ro

m
 s

pe
ci

fi
c 

co
nd

uc
ta

nc
e.



A
RK

A
N

SA
S 

R
IV

ER
 B

A
S

IN
 C

o
n
ti

n
u
ed

7
-2

5
0

5
. 

A
RK

A
N

SA
S 

R
IV

ER
 A

T 
VA

N 
B

U
R

EN
, 

A
R

K
.-

-C
on

ti
nu

ed

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

--
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

A
pr

. 
1-

8,
 

11
-1

2,
 

19
58

 .
..
..
..
..
.

A
pr

. 
9-

10
, 

13
-1

5

M
ay

 1
9-

25
 .
..
..
.

M
ay

 2
6-

31
 .

..
..
.

Ju
ne

 2
2-

23
, 

26
-2

9 
Ju

ne
 2

4-
25

, 
30

 .
 . 

Ju
ly

 1
-4

, 
10

 .
..
.

Ju
ly

 8
-9

..
..
..
..

Ju
lv

ll
 .

..
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
71

6,
00

0 
49

7,
 5

00
 

41
8,

30
0 

65
4,

30
0 

36
2,

00
0 

27
3,

30
0 

1,
41

5,
00

0

77
1,

60
0 

45
4,

60
0 

28
4,

20
0 

63
,6

70
 

13
2,

 5
00

 
53

,8
70

38
, 5

40
 

72
,0

20
 

23
6,

20
0 

1,
25

6,
00

0 
40

1,
50

0 
64

9,
60

0 
25

7,
30

0 
34

0,
80

0 
18

6,
40

0

S
il

ic
a

(s
ic

g
pp

m 7.
9 

6.
5 

8.
3

8.
1

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
10

 
2.

25
 

2.
74

 
2.

00
 

2.
40

 
1.

90
 

1.
65

1.
95

 
2.

20
 

2.
54

 
2.

64
 

3.
34

 
3.

99

4.
69

 
3.

84
 

2.
25

 
1.

80
 

2.
15

 
2.

20
 

2.
20

 
1.

90
 

2.
00

M
ag

ne
 

si
um

 
(M

g)

0.
82

 
.8

2 
1.

07
 

.7
7 

1.
07

 
.9

9 
.6

6

.7
2 

.9
0 

1.
07

 
1.

23
 

1.
56

 
1.

89

2.
38

 
1.

97
 

1.
07

 
.7

2 
.9

0 
.8

0 
.7

9 
.5

8 
.5

9

So
 

di
um

 
(N

a) 2.
35

 
3.

18
 

4.
18

 
2.

87
 

4.
18

 
3.

65
 

1.
74

2.
52

 
3.

52
 

4.
65

 
4.

61
 

7.
00

 
9.

40

14
.0

5 
8.

35
 

4.
18

 
2.

44
 

3.
18

 
3.

92
 

5.
52

 
2.

31
 2.

P
ot

as
 

si
um

 
(K

)

0.
07

 
.1

0 
.0

9 
.0

8 
.0

9 
.0

7 
.0

6

.0
8 

.0
8 

.1
0 

.1
2 

.1
3 

.1
6

.2
4 

.1
9 

.1
2 

.0
9 

.1
0 

.1
0 

.1
4 

.1
0 

17

B
ic

ar
 

bo
na

te
 

(H
C

03
)

1.
84

 
1.

90
 

2.
13

 
1.

64
 

2.
03

 
1.

56
 

1.
48

1.
67

 
1.

70
 

1.
84

 
2.

00
 

2.
43

 
2.

88

3.
11

 
2.

77
 

1.
84

 
1.

70
 

1.
97

 
1.

72
 

1.
61

 
1.

72
 

1.
75

S
ul

- 
fa

te
(s

cg

0.
92

 
1.

21
 

1.
46

 
1.

08
 

1.
54

 
1.

27
 

.6
7

.9
8 

1.
08

 
1.

46
 

1.
48

 
2.

19
 

2.
87

3.
96

 
3.

39
 

1.
31

 
.7

5 
1.

10
 

1.
23

 
1.

50
 

.7
5 

.9
6

C
hl

o
 

ri
de

 
(C

l)

2.
48

 
3.

10
 

4.
37

 
2.

96
 

4.
09

 
3.

67
 

1.
83

2.
54

 
3.

78
 

5.
02

 
5.

05
 

7.
39

 
9.

93

14
.1

0 
7.

90
 

4.
37

 
2.

54
 

3.
24

 
3.

98
 

5.
41

 
2.

31
 

2.
03

F
lu

o-
 

ri
de

 
(F

)

0.
02

 

.0
1 

.0
2

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
06

 
.0

3 
.0

3 
.0

4 
.0

4 
.0

3 
.0

4

.0
3 

.0
5 

.0
8 

.0
9 

.1
0 

.0
8

.0
1 

.0
2 

.0
1 

.0
2 

.0
1 

.0
5 

.0
1 

.0
1 

.0
2

B
or

on
 

(B
) 

pp
m

0.
00

 
.0

5 
.0

0 
.0

5 
.0

5 
.0

3 
.0

0

.0
0 

.0
3 

.0
5

.1
0 

.0
5

.1
4 

.1
1 

.1
2

.1
4

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 35
1 

44
3 

55
0 

39
1 

53
1 

45
5 

27
0

34
6 

43
6 

55
0 

56
3 

78
9 

1,
02

0

1,
38

0 
94

2 
51

9 
34

7 
40

1 
46

3 
56

6 
34

0 
b2

69

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
48

 
.6

0 
.7

5 
.5

3 
.7

2 
.6

2 
.3

7

.4
7 

.5
9 

.7
5 

.7
7 

1.
07

 
1.

39

1.
88

 
1.

28
 

.7
1 

.4
7 

.5
5 

.6
3 

.7
7 

.4
6 

.3
7

T
ot

al
 

to
ns

82
3,

70
0 

29
8,

 5
00

 
31

3,
70

0 
34

6,
80

0 
26

0,
60

0 
16

9,
40

0 
52

3,
60

0

36
2,

70
0 

26
8,

 2
00

 
21

3,
20

0 
49

,0
30

 
14

1,
80

0 
74

,8
80

72
,4

60
 

92
,1

90
 

16
7,

70
0 

59
0,

30
0 

22
0,

80
0 

40
9,

20
0 

19
8,

10
0 

15
6,

80
0 

68
.9

70

P
er

 
ce

nt
 

so
 

di
um 44

 
50

 
52

 
50

 
54

 
55

 
42 48

 
53

 
56

 
54

 
58

 
61 66

 
58

 
55

 
48

 
50

 
56

 
64

 
47

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
9 

2.
6 

3.
0 

2.
4 

3
.2

 
3.

0 
1.

6

2.
2 

2.
8 

3.
5 

3.
3 

4
.8

 
5.

5

7
.5

 
4
.9

 
3.

2 
2.

2 
2.

6 
3.

2 
4
.5

 
2.

1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

57
2 

65
3 

82
4 

58
5 

78
3 

67
9 

42
2

52
5 

68
6 

86
8 

89
4 

1,
21

0 
1,

59
0

2,
11

0 
1,

46
0 

81
2 

54
6 

66
4 

72
9 

92
2 

52
4 

46
6

pH 8
.0

 
7.

5 
7.

7 
7.

4 
7.

6 
7.

7 
7.

1

7
.5

 
7
.2

 
7.

8 
7.

9 
7.

8 
7.

8

8.
1 

8.
0 

7.
3 

7.
7 

7
.7

 
7.

8 
7
.5

 
7.

6 
7
.9

b 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.



Ju
ly

 1
2-

15
, 

19
58

.

Ju
ly

 2
4-

26
, 

28
-3

1 
A

ug
. 

1
-2

, 
8
-1

0
..
 

A
ug

. 
3
-7

. 
..
..
..
.

A
ug

. 
11

-2
1 

..
..
.

A
ug

. 
2

3
-3

1
..

..
..

S
ep

t. 
1
-2

, 
6 

..
..

 
S

ep
t. 

3 
..

..
..

..
.

S
ep

t.
 

4
-5

, 
7
-1

0
..
 

S
ep

t.
 

11
-1

3,
 1

5-
16

S
ep

t.
 

14
, 

18
 
..

..
 

S
ep

t.
 

17
, 

19
-2

3 
. 

S
ep

t.
 

24
-3

0 
..
..
.

T
o

ta
l 

o
r 

w
ei

gh
te

d

1
,0

2
8
,0

0
0
 

1
,5

4
5
,0

0
0
 

28
0,

50
0 

84
9,

 5
00

 
50

5,
 0

00
 

40
2,

40
0

73
8,

60
0 

10
3,

10
0 

59
2,

50
0 

7
5
,7

7
0
 

26
,1

80
 

13
7,

10
0 

14
3,

40
0

77
,3

60
 

34
7,

10
0 

36
5,

40
0

25
,6

41
,7

00

6
.6

 

6
.8 --

2
.4

0
 

2
.0

0
 

2
.4

5
 

2
.0

0
 

2
.1

0
 

2
.5

0

2
.2

0
 

2.
94

 
2
.0

0
 

2.
84

 
4
.1

9
 

3
.1

9
 

2
.7

4

3.
34

 
2.

54
 

2
.1

5

2.
25

0
.7

2
 

.5
4

 
.8

2
 

.6
7

 
.7

1
 

.8
2

.9
0

 
1
.1

5
 

.8
2
 

1
.1

5
 

1.
81

 
1
.4

0
 

1.
07

1.
23

 
.9

0
 

.5
9

0.
90

-

2
.6

5
 

1
.9

6
 

3
.1

3
 

1
.9

6
 

2.
61

 
4
.2

6

2.
61

 5 
3
.1

8
 

4
.9

2
 

, 
14

 
6
.3

5
 

4
.7

0

7
.0

9
 

3
.7

0
 

2
.2

2

3
.6

5

0
.1

2
 

.1
2
 

.1
4
 

.1
1
 

.1
3
 

.1
4

.1
4
 

34
 .1

0
 

.1
5
 

47
 .1

6
 

.1
4

.1
4
 

.1
3
 

.1
1 -

2
.2

3
 

1
.7

5
 

2.
11

 
1.

84
 

c
l.

9
7

 
c2

. 
14

1
.8

8
 

2
.2

0
 

1
.9

0
 

2
.5

2
 

2
.7

7
 

2
.6

1
 

2
.2

3

2
.4

3
 

2
.1

0
 

1
.9

0

1
.8

5

1
.0

8
 

.7
9
 

1
.3

5
 

1.
12

 
1

.0
6

 
1.

34

1.
25

 
1

.9
8

 
.9

0
 

1
.5

9
 

1.
87

 
2
.2

5
 

1.
81

1
.9

6
 

1
.4

6
 

.9
2

1.
17

2
.5

4
 

1
.9

7
 

3
.1

0
 

1.
83

 
2

.5
4

 
4
.0

9

2
.6

5
 

5
.2

2
 

3
.1

6
 

4
.7

9
 

1
5

.7
9

 
6
.3

4
 

4
.6

5

7
.1

9
 

3
.7

2
 

2
.2

0

3
.7

8

0
.0

2
 

.0
3 --

0
.0

1
 

.0
3
 

.0
2
 

.0
1
 

.0
5
 

.0
5

.0
4
 

.0
3
 

.0
5
 

.0
6
 

.0
4
 

.0
5
 

.0
4

.0
6
 

.0
6
 

.0
5

0
.0

5

0
.1

0
 

.0
7

.0
5
 

.0
4
 

.1
1

.0
9

.0
5
 

.0
5

.1
0
 

.0
3

.0
8
 

.0
9 --

39
9 

29
3 

39
3 

30
6 

35
7 

50
0

39
0 

b5
44

 
39

1 
58

4 
b
l,

1
7
0
 

72
4 

52
8

72
4 

45
4 

31
9

44
7

0
.5

4
 

.4
0
 

.5
3
 

.4
2
 

.4
9
 

.6
8

.5
3
 

.7
4
 

.5
3
 

.7
9
 

1
.5

9
 

.9
8
 

.7
2

.9
8
 

.6
2
 

.4
3

0
.6

1

55
5,

10
0 

61
8,

00
0 

14
8,

70
0 

35
6,

80
0 

24
7,

40
0 

27
3,

60
0

39
1,

50
0 

7
6
,2

9
0
 

31
4,

00
0 

59
,8

60
 

4
1
,6

3
0
 

13
4,

40
0 

10
3,

20
0

75
,8

10
 

21
5,

20
0 

15
7,

10
0

1
5
,6

4
1
,4

4
0

45
 

42
 

48
 

41
 

47
 

55 45 52 54 57
 

54 60
 

51
 

44 54

2
.1

 
1
.7

 
2

.4
 

1
.7

 
2
.2

 
3

.3

2
.1

2
.7

 
3
.5

4
.2

 
3

.4

4
.7

 
2

.8
 

1
.9

2
.9

60
5 

47
9 

67
0 

49
4 

56
5 

78
3

58
5 

94
1 

63
1 

91
2 

2
,2

5
0

 
1

,1
1

0
 

85
9

1,
17

0 
74

1 
52

1

71
7

8
.0

 
7
.8

 
8
.0

 
7

.9
 

8
.3

 
8
.3

8
.0

 
8

.0
 

8
.1

 
8
.2

 
8
.1

 
8
.0

 
7

.8

7
.9

7
.7

 
7

.7 --

b 
C

al
cu

la
te

d
 f

ro
m

 d
et

er
m

in
ed

 c
o

n
st

it
u

en
ts

.
c 

In
cl

ud
es

 0
. 0

7 
eq

u
iv

al
en

t 
p

er
 m

il
li

o
n
 o

f 
ca

rb
o

n
at

e



AR
KA
NS
AS
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

7-
24
50
. 

CA
NA

DI
AN

 
RI
VE
R 
NE

AR
 W
HI
TE
FI
EL
D,
 
OK
LA
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
br
id
ge
 o

n 
St

at
e 
Hi
gh
wa
y 

2,
 
th

re
e-

qu
ar

te
rs

 
of

 
a 
mi

le
 
no
rt
h 

of
 
Wh
it
ef
ie
ld
, 

Ha
sk
el
l 

Co
un

ty
 

an
d 

54
 
mi

le
s

up
st

re
am

 
fr
om
 
Sn
ak

e 
Cr
ee
k.
 

z 
DR

AI
NA
GE
 
A
R
E
A
.
 
4
7
,
5
7
6
 
sq

ua
re

 m
il

es
, 

of
 w

hi
ch
 
9,

70
0 

sq
ua
re
 m
il
es
 
is
 
pr
ob
ab
ly
 
no
ne
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Se
pt
em
be
r 

19
44
 
to
 F

eb
ru

ar
y 

19
45
, 

Se
pt
em
be
r 

19
46
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Se
pt
em
be
r 

19
44
 
to
 F

eb
ru
ar
y 

19
45
, 

Se
pt
em
be
r 

19
46
 
to
 S

ep
te
mb
er
 
19
58
. 

EX
TR

EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il

y,
 
3,

27
0 

mi
cr
om
ho
s 

Oc
t.

 
21
-2
3;
 
mi
ni
mu
m 

da
il
y,
 
40
2 
mi
cr
om
ho
s 

Au
g 

22
-2

3
Pe

rc
en

t 
so

di
um

: 
Ma

xi
mu

m,
 
64
 
Oc

t.
 
21
-2
3;
 
mi
ni
mu
m,
 
44
 
Au
g.
 
22
-2
3.
 

EX
TR
EM
ES
, 

19
44

-4
5,

 
19
46
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
22
,9
00
 m

ic
ro
mh
os
 
No
v.
 
11
, 

19
56
; 

mi
ni
mu
m 

da
il
y,
 
71
.7
 m
ic
ro
mh
os

Ja
n.

 
2,

 
19

48
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
80

 
No

v.
 
6-

14
, 

De
c.

 
21
-2
3,
 
19
47
; 

mi
ni
mu
m,
 
36

 
Se
pt
. 

25
-2
6,
 
19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of
fi
ce
 
at
 
Ok
la
ho
ma
 
Ci
ty
, 

Ok
la

. 
Re

co
rd

s 
of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar
 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP

 1
56

1.
Ch

em
ic

al
 a
na
ly
se
s,
 
wa

te
r 
ye
ar
 O
ct
ob
er
 1
95
7 

to
 S
ep

te
mb

er
 1
95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

3,
 

19
57

 .
. 

O
ct

. 
4
-6

..
..

..
..

O
ct

. 
7

-1
0
..
..
..
.

O
ct

. 
1
1

-1
4

..
..

..
O

ct
. 

1
5

-2
0

..
..

..
fV

»
t 

9
1

 
9

^

O
ct

. 
2
4

-3
1

..
..

..

N
ov

. 
1
..
..
..
..
..

N
ov

. 
2-

7.
 .
..
..
..

N
ov

. 
8.

 .
..
..
..
..

N
ov

. 
9 

..
..
..
..
.

N
ov

. 
10

 
..
..
..
..

N
ov

. 
1
1
..
..
..
..
.

N
ov

. 
12

. .
..
..
..
.

N
ov

. 
13

-1
4 

..
..
.

N
ov

. 
15

-1
7 

..
..
.

N
ov

. 
18

. .
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

8,
91

0 
5,

85
0 

4,
97

0 
4,

51
0 

9,
22

0 
4,

29
0 

14
,7

40

2,
34

0 
13

,8
60

 
23

,6
00

 
29

,7
50

 
25

, 5
90

 
22

,8
10

 
11

,5
00

 
15

,8
50

 
28

,1
10

 
16

,0
30

S
il

ic
a 

(S
i0

2) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
79

 
3.

34
 

3.
64

 
4.

89
 

5.
89

 
6.

39
 

5.
09

5.
99

 
4.

49
 

2.
10

 
3.

49
 

2.
15

 
1.

50
 

1.
65

 
2.

94
 

3.
89

 
2.

84

M
ag

ne
 

si
um

 
(M

g)

1.
49

 
1.

78
 

2.
04

 
2.

71
 

3.
51

 
4.

41
 

3.
31

4.
01

 
2.

61
 

.8
2 

1.
71

 
1.

01
 

.5
0 

.7
1 

1.
46

 
2.

11
 

1.
60

S
o

 
di

um
 

(N
a)

4.
 

5.
 

7.
 

10
. 

14
. 

19
. 

12
.

14
. 

10
. 2.
 

7.
 

4.
 

2.
 

2.
 

5.
 

8.
 

5.

P
ot

as
 

si
um

 
(K

)

24
 

08
 

37
 

42
 

40
 

35
 

75 92
 

30
 

77
 

10
 

23
 

47
 

61
 

34
 

20
 

78

B
ic

ar
 

bo
na

te
 

(H
C

O
J

2.
51

 
2.

75
 

2.
56

 
3.

05
 

3.
18

 
2.

69
 

3.
11

3.
47

 
3.

28
 

2.
23

 
2.

23
 

1.
74

 
1.

84
 

1.
34

 
2.

33
 

2.
66

 
2.

33

S
ul

- 
fa

te
 

(S
O

J

0.
67

 
.8

7 
.8

3 
.8

5 
.8

5 
.9

2 
1.

35

1.
67

 
1.

81
 

.6
2 

.4
0 

.1
9 

.1
4 

.1
6 

.5
8 

.7
5 

.5
6

C
hl

o
 

ri
de

 
(C

l)

5.
30

 
6.

54
 

9.
64

 
14

.1
0 

19
.7

4 
26

.5
1 

16
.6

4

19
.7

4 
12

.2
7 

2.
79

 
9.

59
 

5.
41

 
2.

43
 

3.
41

 
6.

77
 

10
.7

2 
7.

28

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
04

 
.0

4 
.0

2 
.0

2 
.0

3 
.0

3 
.0

5

.0
4 

.0
4 

.0
5 

.0
8 

.0
5 

.0
6 

.0
6 

.0
6 

.0
7 

.0
5

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 50
4 

63
8 

80
2 

1,
12

0 
1,

50
0 

1,
86

0 
1,

32
0

1,
69

0 
1,

08
0 

33
6 

85
6 

48
8 

25
8 

32
4 

64
1 

98
0 

66
7

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
69

 
.8

7 
1.

09
 

1.
52

 
2.

04
 

2.
53

 
1.

80

2.
30

 
1.

47
 

.4
6 

1.
16

 
.6

6 
.3

5 
.4

4 
.8

7 
1.

33
 

.9
1

T
ot

al
 

to
ns 6,
11

0 
5,

08
0 

5,
43

0 
6,

88
0 

18
,8

30
 

10
,8

70
 

26
,4

90

5,
38

0 
20

,3
80

 
10

, 8
00

 
34

, 6
70

 
17

,0
00

 
8,

01
0 

5,
07

0 
13

,8
30

 
37

,4
90

 
14

,5
50

P
er

 
ce

nt
 

so
 

di
um 50

 
50

 
56

 
58

 
61

 
64

 
60 60

 
59

 
49

 
58

 
57

 
55

 
53

 
55

 
58

 
57

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2
.9

 
3.

2 
4
.4

 
5.

3 
6.

6 
8.

3 
6.

2

6
.7

 
5.

5 
2.

3 
4
.4

 
3.

4 
2.

5 
2.

4 
3.

6 
4
.7

 
3
.9

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

91
6 

1,
17

0 
1,

45
0 

1,
95

0 
2,

60
0 

3,
27

0 
2,

30
0

2,
84

0 
1,

85
0 

58
5 

1,
38

0 
81

8 
44

0 
56

3 
1,

10
0 

1,
62

0 
1,

14
0

PH 7
.9

 
7
.8

 
7
.7

 
7.

8 
7
.8

 
7.

8 
7
.8 8.
1 

8.
0 

7
.9

 
7.

8 
7
.7

 
7.

6 
7.

6 
7.

8 
7.

8 
7
.8



N
ov

. 
19

-2
1,

 
19

57
. 

N
ov

. 
22

-2
3 

..
..
..

N
ov

. 
2
4
-2

7
..
..
..
.

N
ov

. 
28

-3
0 

..
..
..

D
ec

. 
1-

8 
..
..
..
..

D
ec

. 
9-

10
. 
..

..
..

.
D

ec
. 

11
-1

2 
..
..
..

D
ec

. 
13

-2
0 

..
..
..

D
ec

. 
21

-2
5 

..
..
..

D
ec

. 
26

-2
8 

..
..
..

D
ec

. 
29

-3
1 

..
..
..

Ja
n.

 
1-

10
, 

19
58

 .
 . 

Ja
n.

 
1
1
-1

5
..
..
..
.

Ja
n.

 
16

-1
7 

..
..
..

Ja
n.

 
2
1

-2
2

..
..
..
.

Ja
n.

 
2
3

-2
7

..
..
..
.

Ja
n.

 
28

-3
1 
..
..
..
.

Fe
b.

 
1-

2 
..

..
..

..
Fe

b.
 

3-
6 

..
..
..
..

Fe
b.

 
7-

8 
..
..
..
..

Fe
b.

 
9 

..
..

..
..

..
Fe

b.
 

10
. .

..
..
..
..

48
, 2

60
 

13
,2

70
15

,4
30

8,
07

0
16

,2
90

6,
31

0
3,

57
0

10
, 9

80
IQ

 
o
o
n

53
,8

90
13

,8
40

19
,9

50
 

9,
54

0
5,

57
0

8,
35

0
55

,9
30

63
,2

10
18

,5
10

7,
20

0
17

,0
80

25
,8

20
10

,2
50

7.
62

0

13

1.
60

 
2.

69
3.

84
4.

79
5.

29
3.

64
4.

94

5.
84

5.
49

2.
00

3 
no

4.
64

 
5.

19
4.

09

4.
44

2.
54

2.
30

2.
94

3.
49

4.
64

2.
79

3.
29

2.
54

0.
64

 
1.

51
2.

26
2.

91
4.

01
2.

26
2.

76

3.
36

3 
O

1

.8
8

1.
51

2.
66

3
91

2.
41

2.
76

1.
54

1.
22

1.
82

2.
31

2.
96

1.
57

1.
91

1.
30

2.
27

 
5.

12
7.

21
9.

70
11

.4
9

7.
73

9.
82

12
.5

7
12

.4
5

4.
20

7.
86

10
.9

2 
| 

10
.1

9
9.

86

U
O

Q

5.
98

4.
53

6.
40

7.
55

10
.0

4
5.

74
7.

69
5.

40

1.
41

 
2.

33
3.

15
3.

87
4.

39
2.

88
3.

54

4 
no

3.
61

1.
51

1.
80

3.
34

3 
CM

3 
n
o

3 
n
o

2.
00

1 
07

2.
36

2.
88

a3
.7

4
2.

23
1.

84
1.

84

0.
35

 
.6

0
.7

9
.9

4
1.

10 .8
3

.9
6

1 
f\

A

.9
6

.4
0

.4
8

.9
4 

1.
06 .8
7

.9
6

.5
4

.5
4

.7
1

.8
3

1.
17 .7
7

.8
3

.5
8

2.
71

 
6.

34
9.

31
12

.5
5

15
.2

3
9.

87
12

.9
7

16
.6

4
16

.6
4

5 
1 1

10
.1

5
13

.8
2

1
0

 
C

A

12
.4

1

1 
A.

 
3
9
.

7.
47

5.
50

8.
04

9.
59

12
.6

9
7.

05
10

.1
5

6.
77

0.
01

0.
04

 
.0

5
.0

6
.0

4
.0

7
.0

5
.0

5

.0
6

.0
4

f\
A

.0
5 

.0
6

.0
6

.0
6

.0
3

.0
4

.0
5

.0
5

.0
4

.0
5

.0
7

.0
5

0.
28

29
6 

57
1

83
1

1,
08

0
1,

36
0

81
1

1,
14

0

1,
40

0
1,

40
0

77
0

1,
09

0 
1,

22
0

1,
06

0

66
4

53
4

73
8

85
3

1,
08

0
64

6
84

1
60

0

0.
40

 
.7

8
1.

13
1.

47
1.

85
1.

10
1.

55

1 
on

1 
on .6
0

1.
05

1.
48

 
1.

66
1.

44

1.
63 .9
0 7
1

1.
00

1.
16

1.
47 .8

8
1.

14 .8
2

19
,4

40
 

10
,3

10
17

,4
60

11
,8

70
30

,1
50

6,
96

0
5,

53
0

20
, 9

30
25

,4
10

32
, 5

70
14

, 5
70

29
,6

10
 

15
,8

40
8,

04
0

13
,6

40
50

, 5
60

45
,9

50
18

, 5
90

8,
36

0
25

,1
10

22
,7

10
11

,7
40

6.
22

0

50
 

55 54 56 55 57 56 58 59 59 63 60
 

55 60 61 59 56 57 57 57 57 60 58

2.
1 

3
.5

4.
1

4
.9 5.
3

4
.5 5.
0

5.
9

5.
9

3
.5 5.
2

5.
7 

5.
0

5.
5

5.
9

4
.2 3.
4

4.
1

4
.4 5.
2

3
.9

4
.8

3
.9

50
1 

1,
03

0
1,

47
0

1,
88

0
2,

40
0

1,
45

0
2,

01
0

2,
45

0
2,

43
0

78
4

1,
35

0
1,

92
0 

2,
09

0
1,

74
0

1,
97

0
1,

11
0

88
8

1,
23

0
1,

42
0

1,
82

0
1,

07
0

1,
44

0
1.

03
0

7
.5

 
7 

8
7
,9 8 
0

8 
0

8 
0

7
.9 8 

1
8 

1
7 

6
7 

6
8
.0

 
8 

1
8 

1

8 
1

7
,9

7
.9 7 

9
8,

?,
8 

4
8 

1
8 

1
8.

0

a 
In

cl
ud

es
 0

.4
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



AR
KA

NS
AS

 
R

IV
ER

 B
A

S
IN

 C
on

ti
nu

ed

7
-2

4
5
0
. 

C
A

N
A

D
IA

N
 

R
IV

E
R

 N
E

A
R

 
W

H
IT

E
F

IE
L

D
, 

O
K

L
A

. 
C

o
n

ti
n

u
e
d

 

C
he

m
ic

al
 a

n
al

y
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

b
er

 1
9

5
8

 C
o

n
ti

n
u

ed

D
at

e 
of

 
co

ll
ec

ti
o
n

F
eb

. 
11

, 
1

9
5

8
..

. 
F

eb
. 

1
2
-1

4
..
..
..

F
eb

. 
15

-1
8 

..
..

.
F

eb
. 

1
9

-2
0

..
..

..
F

eb
. 

2
1

-2
8
..

..
..

M
ar

. 
1

-2
 .
..
..
..

M
ar

. 
3-

7 
..
..
..
.

M
ar

. 
8 
..

..
..

..
.

M
ar

. 
10

 .
..
..
..
.

A
pr

. 
1-

4.
 .
..
..
..

A
pr

. 
5
-1

1
..
..
..
.

A
pr

. 
12

-2
0 

..
..

.
A

pr
. 

21
-3

0 
..

..
.

M
ay

 1
 .

..
..
..
..
.

M
ay

 3
-1

0 
..
..
..
.

M
ay

 1
1-

17
 .

..
..
.

M
av

 3
1 

..
..

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

5,
28

0 
11

,3
30

 
14

,2
40

 
6

,5
3

0
 

24
,2

20

12
,1

60
 

15
,0

30
 

15
,9

10
 

4
3
,6

4
0
 

3
5
,7

0
0
 

21
0,

20
0 

29
9,

10
0

87
,2

70
 

66
,2

10
 

7
1
,1

5
0
 

25
2,

60
0 

13
,1

90
 

19
, 

52
0 

33
8,

60
0

13
2,

60
0 

24
,8

30
 

36
,7

10
 

15
,9

10
 

3
.7

1
0

S
il

ic
a 

(S
i0

2)
 

pp
m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2
.6

4
 

3
.7

4
 

3
.5

9
 

4
.4

4
 

5
.2

9

3
.8

4
 

5.
59

 
3
.9

9
 

1
.9

0
 

2
.5

0
 

2
.2

5
 

2
.1

5

2
.0

5
 

2
.8

9
 

3
.6

9
 

2
.3

0
 

2
.7

4
 

2
.0

5
 

1
.5

0

1
.8

0
 

3
.1

9
 

3
.9

9
 

5
.1

9
 

3
.5

9

M
ag

ne
 

si
u

m
 

(M
g)

1
.5

2
 

2.
16

. 
2.

61
 

2
.9

6
 

3
.3

1

2.
 3

6 
3
.6

1
 

2.
41

 
.7

0
 

1
.0

2
 

1.
11

 
1.

13 .9
9

 
1
.7

9
 

2.
31

 
1
.3

0
 

1
.5

8
 

1.
11

 
.6

6

1
.0

0
 

1.
61

 
2.

51
 

2.
71

 
2.

01

S
o

 
di

um
 

(N
a)

5.
 

9.
 

7.
 

10
. 

11
. 8.
 

14
. 

10
. 2.
 

4.
 

3.
 

3. 3.
 

5.
 

8,
 

3.
 

5.
 

3.
 

1. 2.
 

6.
 

8.
 

12
. 8.

P
o
ta

s
 

si
um

 
(K

)

86
 

55
 

17
 

39
 

32 65
 

59
 

15
 

36
 

76
 

89
 

70 18
 

58
 

02
 

60
 

34
 

49
 

86 86
 

38
 

69
 

79
 

72

B
ic

ar
 

bo
na

te
 

(H
C

0
3)

1
.8

0
 

2
.2

3
 

2
.7

5
 

3
.2

5
 

a2
.8

9

b
2
. 

83
 

3
.0

2
 

2
.5

2
 

1
.5

7
 

1.
51

 
1

.7
4

 
1

.7
7

1
,8

0
 

2
.2

3
 

2
.4

3
 

2
.0

0
 

1
.9

7
 

1
.7

4
 

1
.3

9

1.
67

 
2
.0

3
 

2
.9

5
 

2
.8

2
 

2
.4

6

S
ul

- 
fa

te
 

(S
O

J

0
.5

6
 

.7
7
 

.9
8
 

.9
6
 

1
.0

2

1
.2

5
 

1
.5

4
 

1.
02

 
.3

5
 

.2
5
 

.6
7
 

.6
5

.5
6
 

.8
7
 

.9
6
 

.7
9
 

.8
7
 

.5
8
 

.2
9

.3
5
 

.4
4
 

1.
21

 
2.

04
 

1
.1

2

C
hl

o
 

ri
d
e 

(C
l) 7.
61

 
12

.4
1 

9
.5

9
 

13
,5

4 
15

.9
3

10
.7

2 
19

.1
8 

12
.9

7 
2
.9

9
 

6
.4

9
 

4
.7

9
 

4.
51

3.
81

 
7.

11
 

10
.5

8 
4

.3
7

 
6

.7
7

 
4
.2

9
 

2.
31

3.
61

 
8
.6

9
 

11
.0

0 
15

.7
9 

10
.7

2

F
lu

o
- 

ri
d
e 

(F
)

N
i

 
tr

at
e 

(N
O

,)

0
.0

5
 

.0
4
 

.0
5
 

.0
4
 

.0
8

.0
5
 

.0
5
 

.0
4
 

.0
5
 

.0
3
 

.0
5
 

.0
5

.0
5
 

.0
5
 

.0
5
 

.0
4
 

.0
5
 

.0
4
 

.0
3

.0
3
 

.0
2
 

.0
3
 

.0
4
 

.0
2

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

o
li

d
s

P
a
rt

s 
p
er

 
m

il
 

li
on 67

3 
1,

01
0 

86
3 

1
,1

2
0

 
1

,2
9

0

89
2 

1
,4

6
0

 
1

,0
3

0
 

32
2 

53
4 

44
0 

42
4

39
8 

64
2 

89
6 

45
1 

62
4 

42
5 

25
6

36
2 

75
3 

1,
03

0 
1
,4

1
0
 

92
4

T
on

s 
p

er
 

ac
re

- 
fo

ot

0
.9

2
 

1.
37

 
1.

17
 

1
.5

2
 

1
.7

5

1.
21

 
1.

99
 

1
.4

0
 

.4
4
 

.7
3
 

.6
0
 

.5
8

.5
4 

.8
7
 

1.
22

 
.6

1
 

.8
5
 

.5
8
 

.3
5

.4
9
 

1.
02

 
1.

40
 

1.
92

 
1

.2
6

T
ot

al
 

to
ns 4
,8

3
0
 

15
,5

70
 

16
,7

30
 

9
,9

5
0

 
4
2
,5

3
0

14
,7

60
 

29
,8

80
 

22
,3

00
 

19
,1

30
 

25
,9

50
 

12
5,

90
0 

17
2,

60
0

47
,2

80
 

57
,8

60
 

8
6
,7

8
0
 

15
5,

10
0 

11
,2

00
 

11
,2

90
 

11
8,

00
0

65
,3

30
 

25
,4

50
 

19
,0

70
 

30
, 

53
0 

4
.6

7
0

P
e
r

 
ce

n
t 

so
 

di
um 58

 
62

 
54

 
58

 
57 58

 
61

 
61

 
48

 
57

 
54

 
53 51

 
54

 
57

 
50

 
55

 
52

 
46 51

 
57

 
57

 
62

 
61

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

4
.0

 
5

.6
 

4
.1

 
5
.4

 
5

.5

4
.9

 
6

.8
 

5
.7

 
2.

1 
3
.6

 
3

.0
 

2
.9

2
.6

 
3

.8
 

4
.6

 
2

.7
 

3
.6

 
2
.8

 
1

.8

2
.4

 
4

.1
 

4
.8

 
6
.4

 
5

.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
12

0 
1,

66
0 

1,
42

0 
1,

87
0 

2
,1

4
0

1
,5

1
0

 
2

,4
3

0
 

1,
76

0 
54

3 
94

4 
78

7 
74

4

66
9 

1,
11

0 
1,

50
0 

76
9 

1,
03

0 
70

6 
44

3

61
3 

1
,2

3
0

 
1,

62
0 

2,
16

0 
1.

35
0

PH 8
.1

 
8

.0
 

8
.2

 
8
.2

 
8

.5

8
.4

 
8

.2
 

8
.2

 
8
.1

 
8
.1

 
7

.9
 

8
.1

8
.0

 
8
.1

 
8

.2
 

8
.0

 
8
.2

 
8.

1 
7

.8

7
.9

 
8
.2

 
8

.2
 

8
.2

 
8

.2

a 
In

cl
ud

es
 0

.4
0
 e

qu
iv

al
en

t 
p
er

 m
il

li
o
n
 o

f 
ca

rb
o

n
at

e 
(C

O
,)

. 
b 

In
cl

ud
es

 0
. 2

7 
eq

ui
va

le
nt

 p
er

 m
il

li
o
n
 o

f 
ca

rb
o

n
at

e 
(C

O
,)

.



Ju
n
e 

1,
 

19
58

 .
..

.

Ju
n
e 

1
1
-1

6
. 
..

..
.

Ju
ly

 1
0 
..

..
..

..
.

Ju
ly

 1
1-

14
 .

..
..

.
Ju

ly
 1

5 
..

..
..

..
.

Ju
ly

 1
6-

20
 .

..
..
.

Ju
ly

 2
1-

31
 .

..
..
.

A
ug

. 
1
-4

..
..
..
..

A
ug

. 
6-

7 
..
..
..
.

A
ug

. 
8-

10
 
..
..
..

A
ug

. 
11

-1
2 

..
..

.
A

ug
. 

1
3
-1

6
..
..
..

A
ug

. 
17

 
..

..
..

..
.

A
ug

. 
18

. 
..

..
..

..
A

ue
. 

1
9
-2

1
..
..
..

6
,0

1
0
 

19
,8

50
19

,7
00

10
, 

52
0

95
,3

50
32

8,
70

0
29

1,
40

0

23
3,

10
0

23
,0

10
78

,0
90

13
,9

60
4
4
,9

7
0

97
,1

50

32
,1

50
7,

36
0

19
,7

80
4
6
,9

3
0

4
0
,8

2
0

24
, 

56
0

6
,7

2
0

6
,3

5
0

10
8.

80
0

4
.7

4
 

3
.6

9
4
.8

9
4
.3

9
2
.4

5
2
.2

0
1
.8

0

1
.6

5
3
.0

9
3.

39
3
.7

4
2
.7

4
3
.6

9

3
.5

9
4
.6

4
3
.6

9
2
.0

0
2
.0

0
2
.4

0
1
.9

0
2
.1

5
2
.8

9

3
.0

6
 

2.
31

3
.2

1
2
.8

1
1.

27 .9
6

.6
8

.6
7

1.
71

1.
61

1
.6

6
1.

42
1.

71

1.
81

2
.3

6
1.

71 .8
0

.8
0

1
.1

0
.8

0
1
.0

4
1.

31

12
.4

3 
8
.2

3
13

.2
3

11
.3

1
5.

31
2
.9

5
2
.2

6

1 
Q

9

4
.9

8
5
.9

6
8
.0

0
5
.0

9
7
.0

2

7
.6

0
12

.1
6

7
.7

2
3
.0

3
2
.8

2
4
.7

9
2
.2

3
3
.6

7
6
.1

0

c3
.0

2
 

2
.8

5
3
.2

9
3
.3

1
1

.9
0

2
.1

0
1
.7

4

1.
57

2
.4

3
2
.6

9
1
.8

0
2
.0

0
2
.8

5

2
.5

6
2

.4
3

2
.7

5
1

.9
0

1
,6

4
1

.7
7

1
.7

0
1
.7

4
1.

77

1
.5

0
 

1
.8

7
3

.4
1

2
.1

7
.5

8
.9

0
.5

6

.4
4

1
.6

9
2
.5

6
1
.1

0
1
.2

9
2
.7

9

2
.3

3
1

.8
3

2
.6

4
.8

3
.5

0
1

.1
2

.7
3

1 
no .8
7

1
5

.6
5

 
9
.4

5
14

.5
2

12
.9

7
6
.4

9
3
.0

5
2

Q
7

2
9
0

5.
58

5
.6

4
10

.4
3

5.
92

6.
71

8
.0

4
1

4
.8

0
7.

61
3
.0

5
3
.4

4
5.

36
2

.4
3

4
.0

6
7.

61

0
.0

6
 

.0
6

.1
1

.0
6

.0
6

.0
6

.0
7 ni .0
8

.0
7

.0
7

.0
4

.0
7

.0
7

.1
0

.1
2

.0
5

.0
4

.0
4

.0
7

.0
5

.0
5

1,
33

0 
94

0
1

,3
9

0
1
,1

8
0

59
8

37
3

o
fl

i

27
0

67
6

69
6

94
5

59
1

79
5

80
5

1,
23

0
78

4
36

8
34

1
50

0
29

2
42

6
64

5

1.
81

 
1

.2
8

1
.8

9
1
.6

0
.8

1
.5

1
.4

1 ^
7

.9
2

.9
5

1
.2

9
.8

0
1
.0

8

1
.0

9
1

.6
7

1
.0

7
.5

0
.4

6
.6

8
.4

0
.5

8
.8

8

10
, 8

80
 

25
,4

10
3
7
,2

7
0

16
,9

00
7
7
,6

1
0

16
6,

90
0

1 
1 

Q
 

4
 fl

n

85
, 6

80
21

,1
70

73
,9

80
17

,9
60

3
6
,1

7
0

10
5,

10
0

35
,2

30
12

,3
20

21
,1

00
23

,5
10

18
,9

50
16

,7
10

2
,6

7
0

3
,6

8
0

95
. 

50
0

61
 

58 62 61 59 48 48 4<
i

51 54 60 55 57 58 63 59 52 50 58 45 53 59

6
.3

 
4
.8

6
.6

6
.0

3
.9

2
.3 2 

A

1
.8

3
.2

3
.8

4
.9

3
.5

4
.3

4
.6

6
.5

4
.7 2
.6

2
.4

3
.6

1
.9

2
0

4
.2

2
,1

5
0

 
1,

50
0

2
1 

Q
fl

1 
Q^

fl
98

6
63

3
A

Q
rj

A
K

A

1
,0

1
0

1
,1

3
0

1
,4

7
0

99
2

1
,2

9
0

1
,3

8
0

2
,1

0
0

1
,3

6
0

61
5

58
7

87
7

50
6

7
9
Q

1
.1

3
0

8
.4 8

0

8
0

8
0

8
.0

8
.1 8 

A

7
0

8
.0

8
.0

7
.9

7
.9

Q
 

1
8

.1
 

g
 

8
.0

 
jg

8
.1

 
»

7
.8

 
3C

7
.5

 
5

7
.9

 
g

8
.1

 
W

8
.0

 
2

8
fl

 
*o

7
.9

 
"

c 
In

cl
u
d
es

 0
. 3

3 
eq

u
iv

al
en

t 
p

er
 m

il
li

o
n
 o

f 
ca

rb
o

n
at

e 
(C

O
3)

.



A
R

K
A

N
SA

S 
R

IV
E

R
 B

A
S

IN
 C

o
n
ti

n
u
ed

 

7
-2

4
5
0
. 

C
A

N
A

D
IA

N
 

R
IV

E
R

 N
EA

R
 W

H
IT

E
FI

E
L

D
, 

O
K

L
A

.-
-C

o
n
ti

n
u
ed

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
 C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

A
ug

. 
22

-2
3,

 
19

58
 

A
ug

. 
2
4
-2

6
..
..
..

A
ug

. 
27

. 
..
..
..
..

A
ug

. 
28

-3
1 

..
..

.

Se
pt

. 
1-

8 
..
..
..
.

Se
pt

. 
9-

10
 .

..
..
.

Se
pt

. 
11

 .
..
..
..
.

Se
pt

. 
12

-1
7 

..
..
.

Se
pt

. 
18

-1
9 

..
..

.

Se
pt

. 
21

-2
7 

..
..

.
Se

pt
. 

28
-2

9 
..

..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

18
9,

60
0 

66
, 5

30
 

12
,2

20
 

35
,2

10

38
,9

40
 

5,
59

0 
3,

63
0 

45
,9

00
 

18
,0

50

6,
62

0 
30

,8
00

 
16

, 5
00

 
3,

75
0

4,
47

8,
70

0

S
il

ic
a 

(S
10

2) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
50

 
1.

85
 

1.
85

 
2.

69

3.
54

 
4.

09
 

4.
49

 
3.

84
 

2.
94

3.
89

 
3.

49
 

2.
10

 
3.

09

2.
50

M
ag

ne
 

si
um

 
(M

g)

0.
70

 
.5

5 
.7

5 
1.

31

1.
82

 
2.

35
 

2.
47

 
2.

16
 

1.
54

2.
27

 
1.

87
 

1.
10

 
1.

71

1.
32

So
 

di
um

 
(N

a)

1.
 

2.
 

2.
 

4. 6.
 

7.
 

8.
 

7. 5. 8.
 

6.
 

3.
 

5. 4.

P
ot

as
 

si
um

 
<K

)

71
 

07
 

51
 

30 10
 

39
 

03
 

30
 

69 68
 

91
 

16
 

26 43

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

1.
64

 
1.

64
 

1.
57

 
2.

10

2.
59

 
2.

95
 

d
3

.l
l 

d2
.8

2 
2.

23

2.
43

 
2.

56
 

1.
84

 
2.

59

2.
02

S
ul

- 
fa

te
 

(S
O

J

0.
19

 
.2

1 
.2

9
 

.9
4

1.
75

 
1.

54
 

1.
42

 
2.

35
 

1.
39

1.
48

 
1.

75
 

1.
04

 
1.

64

0.
81

C
hl

o
 

ri
de

 
(C

l)

2.
03

 
2.

59
 

3.
21

 
5.

22

7.
05

 
9.

31
 

10
.4

3 
8.

04
 

6.
49

10
.8

6 
7.

90
 

3.
44

 
5.

78

5.
36

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

3 
.0

4 
.0

4

.0
7 

.0
3 

.0
3 

.0
9 

.0
6

.0
7 

.0
6 

.0
4 

.0
5

0.
06

B
or

on
 

(B
) 

Pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

22
7 

27
5 

32
4 

50
5

70
0 

85
1 

94
4 

81
6 

62
7

95
5 

75
9 

38
7 

57
2

52
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
31

 
.3

7 
.4

4 
.6

9

.9
5 

1.
16

 
1.

28
 

1.
11

 
.8

5

1.
30

 
1.

03
 

.5
3 

.7
8

0.
71

T
ot

al
 

to
ns

58
,5

90
 

24
,9

00
 

5,
39

0 
24

,2
00

37
,1

00
 

6,
48

0 
4,

66
0 

50
, 9

80
 

15
,4

10

8,
61

0 
31

,8
30

 
8,

69
0 

2,
92

0

3,
17

0,
00

0

P
er

 
ce

nt
 

so
 

di
um 44

 
46

 
49

 
52 53

 
53

 
54

 
55

 
56 58

 
56

 
50

 
52 54

S
o

 
di

um
 

ad
so

rp
 

tio
n 

ra
ti

o

1.
6 

1.
9 

2.
2 

3
.0

3
.7

 
4.

1 
4
.3

 
4
.2

 
3
.8

4
.9

 
4
.2

 
2.

5 
3.

4

3.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

40
2 

47
1 

54
9 

88
2

1,
18

0 
1,

46
0 

1,
59

0 
1,

38
0 

1,
07

0

1,
58

0 
1,

29
0 

67
3 

1,
08

0

87
9

PH 7
.9

 
8.

0 
7.

9 
8.

2

8.
2 

8.
2 

8.
3 

8.
3 

8.
2

8.
2 

8.
2 

8.
2 

8.
1  

d 
In

cl
ud

es
 0

.1
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,).



RE
D 

RI
VE
R 
BA
SI
N

7-
33
16
. 

RE
D 

RI
VE
R 
AT
 D

EN
IS

ON
 
DA
M,
 N
EA

R 
DE
NI
SO
N,
 
TE
X.

LO
CA
TI
ON
. 
Im
me
di
at
el
y 

be
lo
w 

da
m 

on
 
Re
d 

Ri
ve
r,
 
1.
7 

mi
le
s 

up
st

re
am

 f
ro
m 

Sa
nd

 
Cr
ee
k,
 
3 

mi
le
s 

up
st
re
am
 
fr
om
 
ga
gi
ng
 
st
at
io

n 
ne
ar
 C

ol
be
rt
,

Br
ya
n 

Co
un
ty
, 

Ok
la
.,
 
an
d 

4 
mi
le
s 

no
rt
hw
es
t 

of
 
De
ni
so
n,
 
Gr

ay
so

n 
Co
un
ty
.

DR
AI

NA
GE
 A
R
E
A
.
 
3
9
,
7
1
9
 
sq

ua
re

 m
il
es
 
ab

ov
e 

da
m,

 
39

,7
77

 
sq
ua
re
 m
il
es
 
ab
ov
e 

ga
gi

ng
 
st

at
io

n,
 
of

 
wh
ic
h 

5,
93

6 
sq
ua
re
 m
il
es
 
is
 
pr
ob
ab
ly
 
no
n-
 

co
nt
ri
bu
ti
ng
. 

RE
CO
RD
S 
AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Ma
y 

19
44

 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
45
 
to
 
Se
pt
em
be
r 

19
58

. 
EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
2,
03
0 

mi
cr
om
ho
s 

Au
g.
 
21
; 

mi
ni
mu
m 

da
il
y,
 
1,
23
0 

mi
cr
om
ho
s 

Oc
t.
 
9,

 
No

v.
 
6.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
59
 A

ug
. 

1-
31
; 

mi
ni
mu
m,
 
51

 
Oc

t.
 
1-
31
. 

EX
TR
EM
ES
, 

19
44
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
3,
52
0 

mi
cr
om
ho
s 

Au
g.
 
14

, 
19
44
; 

mi
ni
mu
m 

da
il
y,
 
65
6 

mi
cr

om
ho

s 
Oc
t.
 
16
, 

19
45
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
60
 A

ug
. 

1-
31
, 

19
56

, 
Ja

n.
 
1-
31
, 

19
57
; 

mi
ni

mu
m,

 
31

 
No

v.
 
1-
10
, 

19
45
.

RE
MA

RK
S 

 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo

r 
di

ss
ol

ve
d 

so
li

ds
 
ar

e 
re

si
du

es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di

st
ri

ct
 
of
fi
ce
 
at
 
Au
st
in
, 

Te
x.

 
Re

co
rd

s 
of

 
di

sc
ha

rg
e 

fo
r 

ga
gi

ng
 
st

at
io

n 
ne
ar
 C

ol
be
rt
, 

Ok
la
. 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob

er
 
19

57
 
to
 
Se
pt
em
 

be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
61
. 

No
 a

pp
re
ci
ab
le
 
in

fl
ow

 b
et
we
en
 
da
m 

an
d 

ga
gi

ng
 s

ta
ti
on
 
ex

ce
pt

 
du
ri
ng
 
pe

ri
od

s 
of

 
he

av
y 

lo
ca
l 

ra
in
s.

Ch
em
ic
al
 a
na
ly
se
s,
 w

at
er
 y
ea

r 
Oc

to
be

r 
19
57
 t
o 
Se
pt
em
be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 1
-3

1,
19

58
.. 

F
eb

. 
1-

28
 .
..
..
.

M
ar

. 
1
-3

1
..

..
..

A
n
r-

 
1 

-<
tO

M
ay

 1
-3

1 
..
..
..
.

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1-

31
 .

..
..
.

Se
pt

. 
1

-3
0

..
..

..

W
ei

gh
te

d 
av

er
ag

e

R
un

of
f 

(a
cr

e-
 

fe
et

)

35
1,

70
0 

35
0,

 0
00

 
32

3,
 4

00
 

10
2,

 6
00

24
4,

 2
00

 
98

, 9
90

 
18

4,
 2

00
 

70
8,

 5
00

13
9,

 5
00

 
17

5,
 6

00
 

15
2,

80
0 

96
, 0

20

3,
 1

28
, 0

00

S
il

ic
a 

(S
i0

2) 
pp

m

15
 

11
 

10
 8.
8

9
.6

 
7.

6 
9.

2 
11 8.

8 
9
.0

 
8.

8 
9
.4

11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
24

 
4.

59
 

4.
54

 
4.

54

4.
39

 
4.

54
 

4.
54

 
4.

49

4.
64

 
4.

74
 

4.
79

 
4.

99

4.
54

M
ag

ne
 

si
um

 
(M

g)

1.
64

 
1.

64
 

1.
73

 
1.

56

1.
48

 
1.

73
 

1.
73

 
1.

56

1.
97

 
1.

73
 

1.
97

 
1.

97

1.
64

S
o

 
di

um
 

(N
a)

6.
 

6.
 

6.
 

7. 6.
 

7.
 

7.
 

7. 8.
 

8.
 

9.
 

9. 7.

P
ot

as
 

si
um

 
(K

)

24
 

84
 

83
 

57 87
 

18
 

27
 

88 13
 

55
 

73
 

55 44

B
ic

ar
 

bo
na

te
 

(H
C

O
i)

2.
16

 
2.

18
 

2.
18

 
2.

20

2.
25

 
2.

33
 

2.
36

 
2.

15

2.
43

 
2.

38
 

2.
36

 
2.

43

2.
23

S
ul

- 
fa

te
 

(S
O

J

3.
60

 
3.

83
 

3.
85

 
4.

27

3.
66

 
3.

64
 

3.
83

 
3.

87

3.
89

 
3.

93
 

4.
21

 
4.

35

3.
85

C
hl

o
 

ri
de

 
(C

l)

6.
34

 
7.

05
 

7.
05

 
7.

19

6.
82

 
7.

47
 

7.
33

 
7
.9

0

8.
40

 
8.

69
 

9.
81

 
9.

73

7.
56

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
02

 
.0

1 
.0

2 
.0

1

.0
1 

.0
1 

.0
2 

.0
1

.0
2 

.0
2 

.0
1 

.0
1

0.
02

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 73
3 

79
0 

85
2 

84
5

81
5 

81
3 

83
9 

a 
83

2

91
4 

96
6 

a 
97

5 
a 

98
1

83
7

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
00

 
1.

07
 

1.
16

 
1.

15

1.
11

 
1.

11
 

1.
14

 
1.

13

1.
24

 
1.

31
 

1.
33

 
1.

33

1.
14

T
ot

al
 

to
ns 35
1,

70
0 

58
8,

 5
00

 
37

5,
 1

00
 

11
8,

 0
00

27
1,

 1
00

 
10

9,
 9

00
 

21
0,

 0
00

 
80

0,
 6

00

17
3,

 0
00

 
23

0,
 0

00
 

20
3,

 2
00

 
12

7,
 7

00

3,
 5

65
, 0

00

P
er

 
ce

nt
 

so
 

di
um 51

 
52

 
52

 
55 54

 
53

 
54

 
57 55

 
57

 
59

 
58 55

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

3
.6

 
3.

9 
3.

8 
4
.3 4
.0

 
4
.0

 
4.

1
4
.5 4.
5 

4
.7

 
5.

3 
5.

1

4
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
24

0 
1,

33
0 

1,
32

0 
1,

37
0

1,
33

0 
1,

36
0 

1,
38

0 
1,

44
0

1,
51

0 
1,

55
0 

1,
67

0 
1,

70
0

1,
40

0

PH 8
.2

 
8.

2 
7.

9 
8
.1

7
.9

 
8.

2 
7.

5 
7
.7 7.
8 

7.
6 

7.
8 

8
.0 -

a 
Ca

lc
ul

at
ed

 f
ro
m 
de
te
rm
in
ed
 c
on

st
it

ue
nt

s.



PA
RT

 
8.

 
WE
ST
ER
N 

GU
LF
 O

F 
ME
XI
CO
 B
AS
IN
S

SA
BI
NE
 
RI
VE
R 
BA
SI
N 

8-
30
5.
 

SA
BI
NE
 R

IV
ER

 N
EA

R 
RU

LI
FF

, 
TE

X.

LO
CA
TI
ON
.-
-A
t 

ga
gi

ng
 s

ta
ti

on
 
at
 
br

id
ge

 
on

 
St
at
e 
Hi

gh
wa

y 
23

5,
 
2.

4 
mi

le
s 

no
rt

h 
of

 
Ru

li
ff

, 
Ne
wt
on
 C

ou
nt

y,
 
4.
2 

mi
le
s 

up
st

re
am

 f
ro

m 
Ka
ns
as

Ci
ty
 
So

ut
he

rn
 
Ra

il
wa

y 
Co
. 

br
id

ge
, 

4.
5 

mi
le
s 

do
wn

st
re

am
 f

ro
m 

Cy
pr

es
s 

Cr
ee

k 
an
d 

at
 
mi

le
 
40
. 

DR
AI

NA
GE

 A
RE
A.
 9
,4
40
 s

qu
ar

e 
mi
le
s.
 

RE
CO

RD
S 
AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Oc
to

be
r 

19
45

 t
o 

Se
pt
em
be
r 

19
46

, 
Oc

to
be

r 
19
47
 
to

 S
ep
te
mb
er
 1

95
8.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
47
 
to
 S

ep
te
mb
er
 1

95
8.
 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da
il
y,
 
57
9 

mi
cr
om
ho
s 

Oc
t.
 
14

; 
mi

ni
mu

m 
da

il
y,

 
43
.4
 m

ic
ro
mh
os
 
Se

pt
. 

23
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
80

 O
ct
. 

7-
15
, 

16
-2

1;
 
mi
ni
mu
m,
 
14

 
Se

pt
. 

18
-2

2,
 
27
. 

EX
TR
EM
ES
, 

19
45

-4
6,

 
19
47
-5
8.
 S
pe
ci
f 
ic
 c

on
du

ct
an

ce
: 

Ma
xi

mu
m 

da
il

y,
 
77
4 

mi
cr
om
ho
s 

De
c.

 
26
, 

19
48

; 
mi

ni
mu

m 
da
il
y,
 3
2.
9 
mi

cr
om

ho
s 

Ma
y 

22
,1
95
3.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
86
 
De
c.
 
26
-2
7,
 
19
48
; 

mi
ni

mu
m,

 
14

 
Se
pt
. 

18
-2
2,
 
27

, 
19
58
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo

r 
di
ss
ol
ve
d 

so
li

ds
 
ar
e 

ca
lc
ul
at
ed
 
fr

om
 d

et
er

mi
ne

d 
co

ns
ti

tu
en

ts
. 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi

ce
 a

t 
Au

st
in

, 
Te
x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 t

o 
Se

pt
em

be
r 

19
58

 g
iv
en
 
in

 
WS
P 

15
62

.
Ch

em
ic

al
 a
na
ly
se
s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57
 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

6,
 

1
9
5
7
..
..
 

O
ct

. 
7
-1

5
..
..
..
..

O
ct

. 
16

-2
1 
..
..
..
.

O
ct

. 
22

-3
1 
..
..
..
.

N
ov

. 
1-

8 
..
..
..
..

N
ov

. 
9
-2

0
..
..
..
..

N
ov

. 
2
1
-3

0
..
..
..
.

D
ec

. 
1-

6 
..
..
..
..

D
ec

. 
7
-1

8
..
..
..
..

D
ec

. 
1

9
-3

1
..

..
..

.
Ja

n 
1-

12
, 

19
58

 
..
. 

Ja
n.

 1
3-

22
 .
..
..
..

Ja
n.

 
23

. 
31

 .
..

..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

29
, 8

90
 

37
, 6

30
 

51
, 0

70
 

18
2,

 6
00

 
17

2,
 6

00
 

53
3,

 4
00

 
67

9,
 9

00

32
1,

 3
00

 
55

4,
 2

00
 

25
3,

 0
00

 
28

6,
 5

00
 

23
3,

 1
00

 
41

0.
 4

00

S
il

ic
a 

(S
i0

2) 
pp

m

13
 

13
 8.
8 

8.
8 

8
.8

 
8
.8

 
7
.2

8.
8 

11
 

13
 

14
 

12
 8.
8

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
32

 
.6

0 
.1

7 
.2

6 
.3

4 
.2

4 
.1

7

.3
0 

.4
5 

.3
9 

.4
0 

.3
5 

.2
1

M
ag

ne
 

si
um

 
(M

g) 0.
14

 
.2

2 
.0

2 
.0

5 
.1

3 
.1

2 
.1

2

.1
3 

.2
0 

.2
1 

.2
3 

.1
8 

.1
3

S
o-

 
P

ot
as

- 
di

um
 

sl
um

 
(N

a)
 

(K
)

1.
17

 
3.

21
 

.7
6 

1.
06

 
.8

5 
.6

2 
.4

5

.6
2 

.9
2 

.9
0 

1.
12

 
.8

7 
.6

1

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

0.
46

 
.6

6 
.2

3 
.2

3 
.3

3 
.2

1 
.1

6

.2
8 

.3
6 

.3
3 

.3
0 

.2
8 

.2
0

S
ul

- 
fa

te
 

(S
0«

)

0.
17

 
.2

9 
.1

4 
.2

5 
.2

5 
.2

0 
.2

0

.2
3 

.3
3 

.3
1 

.3
7 

.3
5 

.2
3

C
hl

o
 

ri
de

 
(C

l)

0.
99

 
3.

07
 

.5
6 

.8
7 

.7
3 

.5
6 

.3
7

.5
4 

.8
7 

.8
5 

1.
07

 
.7

6 
.5

1

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

2 
.0

2 
.0

1 
.0

1 
.0

1

.0
0 

.0
1 

.0
1 

.0
1 

.0
1 

.0
1

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 10

6 
a 

26
1 64

 
90

 
86

 
65

 
50 69

 
10

2 
10

0 
11

6 94
 

64

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
14

 
.3

5 
.0

9 
.1

2 
.1

2 
.0

9 
.0

7

.0
9 

.1
4 

.1
4 

.1
6 

.1
3 

.0
9

T
ot

al
 

to
ns 4,

18
0 

13
, 1

70
 

4,
60

0 
21

,9
10

 
20

, 7
10

 
48

,0
10

 
47

, 5
90

28
, 9

20
 

77
, 5

90
 

35
, 4

20
 

45
, 8

40
 

30
, 3

00
 

36
. 9

40

P
er

 
ce

nt
 

so
 

di
um 72

 
80

 
80

 
77

 
64

 
63

 
61 59

 
59

 
60

 
64

 
62

 
64

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2.
4 

5
.0

 
2.

5 
2.

7 
1.

8 
1.

5 
1.

2

1.
3 

1.
6 

1.
6 

2
.0

 
1.

7 
1.

5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

17
8 

45
7 

11
7 

15
3 

14
9 

10
7 83 12
0 

17
5 

16
9 

19
9 

15
9 

10
8

PH 7.
4 

7
.4

 
6.

8 
6.

8 
6.

5 
6.

2 
6.

1

6.
6 

6.
7 

6.
6 

6.
9 

6
.2

 
fi 

0
a 
Re
si
du
e 

at
 1
80

°C
.



F
eb

. 
1-

10
, 

1
9
5
8
..
 

F
eb

. 
1

1
-2

1
..

..
..

.
F

eb
. 

2
2
-2

8
..
..
..
.

M
ar

. 
1-

10
 .

..
..

..
M

ar
. 

11
-1

7,
26

-3
1 

M
ar

. 
18

-2
5 

..
..
..

A
pr

. 
1-

15
 
..

..
..

.
A

pr
. 

1
6
-2

2
..
..
..
.

A
pr

. 
23

-3
0.

 .
..
..
.

M
ay

 1
-1

1 
..
..
..
..

M
ay

 1
2-

25
. 

...
...

...
. .

M
ay

 2
6-

31
 .

..
..
..

Ju
ne

 7
-1

8,
 

23
-2

3 
. 

Ju
ne

 1
9-

22
, 2

5-
30

 
Ju

ly
 1

-1
0 

..
..
..
..

Ju
ly

 1
1-

20
 .

..
..

..
Ju

ly
 2

1-
31

 .
..

..
..

A
ug

. 
1-

10
 
..
..
..
.

A
ug

. 
1

1
-2

1
..

..
..

.
A

ug
. 

2
2
-3

1
..
..
..
.

S
ep

t. 
1-

11
 .

..
..
..

Se
pt

. 
12

-1
7 

..
..
..

Se
pt

. 
18

-2
2,

 
2
7
..
. 

Se
pt

. 
23

-2
6,

28
-3

0

T
ot

al
 o

r 
w

ei
gh

te
d

31
6,

 0
00

 
25

8,
 2

00
19

0,
 6

00
21

2,
80

0
28

3,
 1

00
 

14
4,

 9
00

30
6,

 6
00

15
1,

00
0

11
4,

00
0

30
8,

00
0

72
0,

 0
00

45
7,

 2
00

27
1,

70
0

11
3,

00
0 

13
7,

 3
00

 
12

3,
 2

00
75

,7
10

76
, 1

10

09
 7

QA
26

, 1
40

10
2,

 4
00

60
, 3

20
25

, 9
00

16
5,

 9
00

 
48

1,
 8

00

8,
 9

00
, 0

00

9
.6

1
9 7
.6

13 12
 8
.4

12 11 14 9
.2

7
.0 8
.0

11 17
 

10
 

14 15 14 18 1Q

9
0

12 14 4
.0

 
4
.6 9.
7

0.
38

 
.4

1
.3

0
.4

0
.4

8 
.5

0

.5
0

.4
2

.6
0

.3
2

.2
7

.5
0

.6
0

.7
0 

.3
5 

.5
0

.5
0

.5
0

.7
0

.7
0

.2
6

.2
8

.4
0

.6
5 

.1
1

0.
36

0.
21

 
.2

2
.1

8
.2

1
.2

5 
.3

2

.2
6

.1
9

.2
7

.1
2

.1
4

.1
7

.2
6

.3
0 

.1
6 

.2
7

.2
6

.2
7

9
7

O
E

.1
2

.1
5

9
9

.0
8 

.0
7

0.
17

0.
92

 
.9

8
.7

7
1.

00 .8
7 

1.
23

1.
09

 
0.

05
.7

8 
.0

5
1.

70
 

.0
6

.7
4

.5
4

.6
1

.7
2

1.
57

 
.9

3 
1.

04
1 

 ? 
?

1.
17

1.
23

1 
9
7

.7
6

.8
5

1.
47

.1
3 

.0
4 

.2
3 

.0
5

0.
78

0.
28

 
.3

3 23 .2
6

.3
6 

b
.4

0 _ __ .2
6

.2
8

.6
2

.7
0

.7
5 

.3
4 

.5
6

.6
2

.6
2

Q
7

Q
"?

.2
6

.4
6

.5
2

.6
9 

.1
6

0.
34

0.
37

 
.4

0
.3

1
.3

7'
.3

7 
.5

2

.4
2

.2
7

.4
6

.2
9

.2
1

.1
9

.2
1

.3
3 

.2
3 

.3
3

O
Q

.2
9

.2
5

O
E

1Q 19 .2
0

.1
2 

.0
7

0.
27

0.
85

 
.8

7
.7

0
.9

6
.8

5 
1.

13 _ _ .6
2

.4
5

.4
5

.6
5

1.
47

 
.8

5 
.9

0
1.

16
1.

02 .9
6

1
ft

 9

.6
8

.6
2

1.
35 .1

0 
.2

1

0.
68

0.
01

 
.0

1
.0

1
.0

2
.0

2 
.0

0

.0
1

.0
2

.0
0

.0
1

.0
1

.0
2

.0
2

.0
2 

.0
2 

.0
2 n9 .0
1

.0
2 n9 .0
1

.0
1

.0
2

.0
2 

.0
1

0.
01

97
 

10
6 81 10
8

10
5 

12
8 _ _ 79 61 80 98 16
3 92
 

11
7

13
4

12
4

a!
5
0

a 
15

3 75 85 13
4 54
 

32 85

0.
13

 
.1

4
.1

1
.1

5
.1

4 
.1

7 _ _ .1
1

.0
8

.1
1

.1
3

.2
2 

.1
3 

.1
6

.1
8

.1
7

.2
0

.2
1

.1
0

.1
2

.1
8

.0
7 

.0
4

0.
12

41
, 0

80
 

36
, 1

50
20

, 9
70

31
,9

20
39

, 6
30

 
24

, 6
30 __ _

33
, 8

80
57

) 
60

0
50

, 2
90

35
, 3

20
24

, 8
60

 
17

,8
50

 
19

,7
10

13
, 6

30
12

, 9
40

6,
56

0
5,

49
0

10
, 2

40
7,

24
0

4,
66

0
11

,6
10

 
19

, 2
70

1,
 0

68
, 0

00

61
 

61 62 62 54
 

60 57 54 65 63 57 48 46 61
 

65
 

57 64 60 56 57 67 66 70 14
 

50 60

1.
7 

1.
7

1.
6

1.
8

1.
4 

1.
9

1.
8

1.
4

2.
6

1.
6

1.
2

1.
1

1.
1

2.
2 

1.
8

1.
7

2.
2

1.
9

1.
8

1.
8

1.
7

1.
8

2.
6 .2
 

.8 1.
5

16
8 

17
9

14
1

18
0

17
7 

23
1

20
6

15
3

28
2

13
6

10
3

14
3

17
2

28
5 

15
9 

20
2

23
0

21
3

23
8

24
6

13
5

13
9

23
4 93
 

52 14
6

6.
5 

6 
5

6 
3

6 
9

7
.0

 
8
.8 __ __ 6.
3

6.
5

6 
4

7
,9

7
.2

 
6.

7 
6.

9
6.

8
6,

4

7
,6

6
9

6
.4

7
.0 6.
8

7
.0

 
6.

8  

a 
R

es
id

ue
 a

t 
18

0"
C

.
b 

In
cl

ud
es

 0
.0

7 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
3)

.



NE
CB

ES
 R
IV
ER
 B
AS

IN

8-
41

0.
 

NE
CH
ES
 
RI

VE
R 
A
T
 E

VA
DA

LE
, 

TE
X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n 
at
 
br

id
ge

 
on
 
U.
 
S.
 
Hi
gh
wa
y 

96
, 

20
0 

fe
et
 
up

st
re

am
 f

ro
m 

Gu
lf

, 
Co

lo
ra

do
 &
 
Sa

nt
a 

Fe
 
Ra

il
wa

y 
Co
. 

br
id
ge
 a
t 

Ev
ad
al
e,

Ja
sp

er
 C
ou

nt
y,

 
60
0 

fe
et
 
do
wn
st
re
am
 f

ro
m 

Mi
ll
 
Cr

ee
k,

 
15
 m

il
es
 u
ps

tr
ea

m 
fr
om
 V
il
la
ge
 
Cr
ee
k,
 
an
d 

at
 
mi
le
 
55
. 

DR
AI

NA
GE

 A
R
E
A
.
 
7
,
9
2
3
 
sq

ua
re

 
mi
le
s 

(r
ev

is
ed

).
 

RE
CO
RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

Oc
to
be
r 

19
47

 
to

 S
ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Oc

to
be

r 
19
47
 
to
 S

ep
te

mb
er

 
19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da
il
y,
 
27
4 
mi
cr
om
ho
s 

Ju
ly
 
21
; 

mi
ni
mu
m 

da
il

y,
 
44
.1
 
mi

cr
om

ho
s 

Se
pt
. 

22
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
73

 
Oc

t.
 
27
-3
1;
 
mi
ni
mu
m,
 
40

 M
ay
 
22
-3
1,
 
Se
pt
. 

21
-2

2,
 
24
. 

EX
TR
EM
ES
, 

19
47
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
42
2 

mi
cr

om
ho

s 
Ja

n.
 
25
, 

19
57
; 

mi
ni
mu
m 

da
il
y,
 
44

.1
 
mi

cr
om

ho
s 

Se
pt

. 
22
, 

19
58
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
76

 
Ja

n.
 
21
-3
1,
 
19

57
; 

mi
ni

mu
m,

 
14

 
Ju
ne
 
4-
18
, 

19
50
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

ca
lc
ul
at
ed
 
fr

om
 d

et
er
mi
ne
d 

co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di

st
ri

ct
 
of

fi
ce

 
at
 
Au

st
in

, 
Te
x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 
Oc
to
be
r 

19
57
 
to

 
Se
pt
em
be
r 

19
58

 
gi

ve
n 

in
 

WS
P 

15
62
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 
 

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

13
, 

19
57

.. 
O

ct
. 

14
-2

6 
..

..
..

ft
ft

 
9
7
-1

1

N
ov

. 
1-

10
 .

..
..

..
N

ov
. 

11
-2

0 
..
..
..

N
ov

. 
21

-3
0 

..
..

..

D
ec

. 
1-

8 
..

..
..

..
D

ec
. 

9-
17

 .
..
..
..

D
ec

. 
18

-3
1 

..
..

..
Ja

n.
 

1-
10

, 
19

58
..

F
eb

. 
1-

6 
..
..
..
..

F
eb

. 
7-

22
 .

..
..

..
F

eb
. 

23
-2

8 
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

15
,1

50
 

11
3,

30
0 

11
2,

30
0 

22
6,

90
0 

29
5,

70
0 

46
4,

10
0

49
0,

90
0 

29
9,

70
0 

24
7,

80
0 

23
0,

 0
00

 
23

1,
10

0 
50

2,
00

0

19
8,

00
0 

32
1,

60
0 

14
0.

40
0

S
il

ic
a 

(S
i0

2)
 

pp
m

16
 

13
 9.
4 

8.
6 

9.
8 

7.
2

12
 

14
 

17
 

13
 

13
 9.
4

9.
8 

12
 4.
2

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
55

 
.4

3 
.1

5 
.2

2 
.2

5 
.2

2

.2
3 

.3
1 

.4
2 

.3
5 

.3
9 

.2
3

.3
0 

.4
0 

.3
4

M
ag

ne
 

si
um

 
(M

g)

0.
28

 
.2

3 
.1

2 
.1

2 
.1

4 
.1

2

.1
5 

.1
8 

.2
6 

.2
1 

.2
2 

.1
4

.1
7 

.2
4 

.1
9

S
o-

 
P

o
ta

s-
 

di
um

 
sl

um
 

(N
a)

 
(K

)

1.
07

 
1.

06
 

.7
3 

.6
0 

.6
0 

.4
5

.4
8 

.5
7 

.7
1 

.7
2 

.7
9 

.5
0

.4
7 

.9
3 

.6
9

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0,
85

 
.7

0 
.2

8 
.2

0 
.2

1 
.2

3

.2
6 

.3
0 

.3
8 

.3
1 

.3
3 

.2
3

.2
5 

.2
6 

.2
8

S
ul

- 
fa

te
 

(S
O

J

0.
25

 
.2

5 
.2

7 
.2

5 
.2

3 
.2

1

.2
3 

.2
9 

.4
0 

.3
7 

.4
2 

.2
7

.3
1 

.4
8 

.3
7

C
hl

o
 

ri
de

 
(C

l)

0
.7

6
 

.7
3 

.3
9 

.4
5 

.5
1 

-.3
1

.3
4 

.4
5 

.5
9 

.5
6 

.6
2 

.3
4

.3
7 

.7
9
 

.5
6

F
lu

o-
 

ri
de

 
(F

)

0.
03

 
.0

3 
.0

5 
.0

3 
.0

3 
.0

3

.0
3 

.0
2 

.0
2 

.0
3 

.0
2 

.0
2

.0
3

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1

.0
0 

.0
0 

.0
0 

.0
1 

.0
1 

.0
1

.0
1 

.0
1 

.0
1

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 12
1 

10
8 67
 

64
 

67
 

52 61
 

75
 

96
 

88
 

95
 

61 64
 

10
4 76

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
16

 
.1

5 
.0

9 
.0

9 
.0

9 
.0

7

.0
8 

.1
0 

.1
3 

.1
2 

.1
3 

.0
8

.0
9 

.1
4 

.1
0

T
ot

al
 

to
ns

2,
42

0 
17

,0
00

 
10

,1
10

 
20

,4
20

 
26

,6
10

 
32

,4
90

39
,2

70
 

29
,9

70
 

32
,2

10
 

27
,6

00
 

30
,0

40
 

40
,1

60

17
,8

20
 

45
,0

20
 

14
,0

40

P
er

 
ce

nt
 

so
 

di
um 56

 
62

 
73

 
64

 
61

 
57 56

 
54

 
51

 
56

 
56

 
57 50

 
59

 
57

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
7 

1.
8 

2.
0 

1.
5 

1.
4 

1.
1

1.
1 

1.
2 

1.
2 

1.
4 

1.
4 

1.
2

1.
0 

1.
6 

1.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

19
5 

18
5 

10
1 

10
3 

10
9 82 94
 

11
9 

15
4 

13
9 

14
9 91 10
4 

17
0 

13
1

pH 7.
5 

7.
3 

6.
8 

6.
4 

6.
6 

6.
3

6.
7 

6.
7 

6.
9 

6.
4 

6.
4 

6.
3

6.
6 

6.
4

7.
4



M
ar

. 
1-

10
, 

19
58

 .
 

M
ar

. 
1
1

-2
0

..
..
..

M
ar

. 
2
1
-3

1
..
..
..

A
pr

. 
1-

10
 .
..
..
..

A
pr

. 
11

-2
0 

..
..
..

A
pr

. 
21

-3
0 

..
..

..

M
ay

 2
2-

31
 .
..
..
..

Ju
ly

 1
-1

0 
..
..
..
.

Ju
ly

 1
1

-2
0
..
..
..
.

Ju
ly

 2
1
-3

1
..
..
..
.

A
ug

. 
1-

10
 .

..
..
..

A
ug

. 
11

-2
0 

..
..
..

A
ug

. 
21

-3
1 

..
..
..

S
ep

t. 
1

-1
0

..
..

..
.

S
ep

t. 
11

-2
0,

 
27

 .
. 

S
ep

t. 
21

-2
2,

 
24

 . 
. 

S
ep

t. 
23

, 
25

-2
6,

 
28

-3
0 
..
..
..
..
..

T
o

ta
l 

o
r 

w
ei

gh
te

d 
av

er
ag

e 
..
..
..

19
6,

50
0 

15
6,

30
0

12
2,

 5
00

80
, 9

10
10

7,
 7

00
97

,3
10

45
4,

20
0

28
7,

70
0

4
0
,2

0
0

23
,0

90
61

,6
50

4
9
,8

2
0

31
,4

60
39

,2
70

38
, 2

40
28

, 3
40

14
 

5o
n

9
,5

2
0

36
, 

98
0 

47
,2

30

17
0,

10
0

6.
12

8.
00

0

12
 

12 12 14 14 13 14 8
.2

11 15 18 14 17 17 15 16 18 17 18 15
 4
.0

7
.8

11

0
.4

2
 

.4
8

.5
0

.5
5

.5
5

.5
0

.4
5

.4
0

.6
0

.5
0

.5
5

.5
0

.4
4

.4
7

4
Q

.4
7

.5
0

.5
0 in .4
5

 
.2

0

.2
0

0
.3

5

0
.2

4
 

.3
0

.3
1

.3
5

.3
7

.3
2

.2
3

.1
5

.1
7

.2
7

.2
7

.2
8

.2
5

.2
7

.2
8 9Q ^n .2
8

7
9

.2
5

 
.0

8

.1
1

0
.1

9

0
.8

2
 

.8
6

.9
4

.9
9

1.
15

1
.0

6

.6
2

.5
2

.7
5

.8
1

1
.6

8

1
.0

4
.9

4
.9

9
.9

8 0
5

1.
11

1.
28

*
1.

14
 

0
.2

1
 

| 
0
.0

4

.5
5

0
.7

0

0
.3

0
 

.3
6

.3
9

.4
3

.4
3

.4
6

.4
3 77 .4
1

.6
6

.7
2

.6
7

.5
6

.5
2

.4
9 5
0

.6
7

.7
9

.9
8

.7
9
 

.1
5

.2
6

0
.3

3

0
.4

6
 

.5
2

.5
4

.5
8

.5
6

.5
0

.5
0

.3
3

.2
9

.2
7

.2
9

.2
9

.3
7

.4
2

4
9

.4
0 77 .3
5

.2
9

.2
9
 

.1
7

.2
3

0
.3

3

0
.6

8
 

.7
3

.7
9

.8
7

1
.0

7
.9

0

.7
3

.6
8

.5
6

.5
6

.5
9

.6
5

.7
3

.6
8

.7
9

7
7

.6
8 7
7

.8
5

.7
3
 

.1
7

.3
4

0
.5

4

0
.0

2
 

.0
2

.0
2

.0
0

.0
0

.0
1

.0
3

.0
2

.0
1

.0
2

.0
2

.0
5

.0
5

.0
4

.0
5

.0
1

.0
1

.0
1

.0
1

.0
1 

.0
1

.0
1

0
.0

2

0
.0

2
 

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
2

.0
1

.0
1

.0
2

.0
2

.0
2

.0
1

.0
1 n9 .0
1 n9 .0
2
 

.0
2

.0
2

0
.0

1

99
 

10
8

11
5

12
5

13
4

12
2

11
7 88 84 10
0

10
9

10
7

11
6

11
4

11
6

11
8

11
7

13
8

11
8 35 58 83

0
.1

3
 

.1
5

.1
6

.1
7

.1
8

.1
7

.1
5

.1
2

.1
1

.1
4

.1
5

.1
5

.1
6

.1
6

.1
6

.1
6

.1
6

.1
7

.1
9

.1
6
 

.0
5

.0
8

0
.1

1

25
, 

54
0 

23
,4

40
19

,6
00

13
,7

50
19

,3
90

16
, 

54
0

21
,5

40
54

, 
50

0
31

,6
50

5,
63

0
3,

46
0

9,
25

0

7
,9

7
0

5,
03

0
6

,2
8

0
6

,1
2

0
4

,5
3

0
2,

48
0

1,
81

0
6,

24
0 

2
,3

6
0

13
,6

10

67
4.

10
0

55
 

52 54 52 56 56 60 60 40 49 50 54 60 56 56 56 54 59 60 62
 

40 64 56

1
.4

 
1

.4
1
.5

1
.5

1
.7

1
.7

1
.7

1
.6 .8

1 
9

1
.2

1
.4

1
.8

1
.5

1
.6

1
.6

1
.5

1
.8

1
.9 1
.9

 
.6 1
.4

1
.3

16
3 

17
6

19
2

20
7

22
3

20
2

19
0

14
5

15
1

16
1

17
4

18
7

18
3

18
0

19
6

10
9

18
9

20
1

23
0

19
2 53 95 13
4

6
.9

 
6 

9
7 

1
6 

5
6 

4
7 

?,

6 
3

6 
3

6 
?,

6 
8

6 
8

7 
0

6 
7

6 
6

6 
5

7
 

9

6 
8

7 
0

7 
3

7
.2

 
6

.9

6
.7



TR
IN

IT
Y 

RI
VE
R 
BA
SI
N

8-
66
5.
 
TR

IN
IT

Y 
RI
VE
R 

AT
 
RO

MA
YO

R,
 
TE

X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
br

id
ge

 
on
 
St
at
e 

Hi
gh

wa
y 

10
5,

 
1.
9 

mi
le

s 
so
ut
h 

of
 
Ro

ma
yo

r,
 
Li

be
rt

y 
Co

un
ty

, 
2.
0 

mi
le

s 
do

wn
st

re
am

 
fr
om
 G

ul
f,

Co
lo
ra

do
 
an

d 
Sa

nt
a 

Fe
 
Ra

il
wa

y 
Co

. 
br
id
ge
, 

4.
1 

mi
le

s 
do

wn
st

re
am

 
fr
om
 B
ig
 C

re
ek
, 

an
d 

at
 
mi

le
 
94
. 

DR
AI

NA
GE
 A
R
E
A
.
 
1
7
,
1
9
2
 
sq

ua
re

 m
il

es
. 

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Oc
to

be
r 

19
45
 
to
 N

ov
em

be
r 

19
49
, 

Fe
br
ua
ry
 
19

50
 
to
 
Se
pt
em
be
r 

19
51
, 

Ap
ri

l 
19

53
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Fe
br
ua
ry
 
19
50
 
to
 
Se

pt
em

be
r 

19
51

, 
Ap

ri
l 

19
53

 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
97
0 

mi
cr
om
ho
s 

Oc
t.
 
5;
 
mi
ni
mu
m 

da
il
y,
 
12
7 

mi
cr
om
ho
s 

Oc
t.
 
19

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi
mu
m,
 
82

 O
ct
. 

2,
 
4-

5;
 
mi

ni
mu

m,
 
26
 
Ma
y 

17
-3
1.
 

EX
TR

EM
ES

, 
19

45
-5

0,
 
19
53
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
3,
80
0 
mi
cr
om
ho
s 

Oc
t.

 3
0,
 1
95

6;
 m
im
im
um
 
da
il
y,
10
3 
mi
cr
om

ho
s 

No
v.
 9
,1
94
6.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
86
 
No
v.
 
7,

 
19
53
; 

mi
ni

mu
m,

 
23

 
Ju
ne
 
11
-2
0,
 
19
46
. 

. 
R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed

 
fo

r 
di
ss
ol
ve
d 

so
li
ds
 
ar
e 

ca
lc

ul
at
ed
 
fr
om
 
de
te
rm
in
ed
 
co
ns
ti
tu
en
ts
. 

Re
co
rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Au
st
in
, 

Te
x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct
ob
er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 

WS
P 

15
62
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1,

 
3,

 
6-

7,
 

9-
14

, 
1
9

5
7

..
..

 
O

ct
. 

2,
 4

-5
 .

..
..

O
ct

. 
8,

 
15

-1
6 

..
. 

O
ct

. 
1

7
-2

0
..

..
..

O
ct

. 
21

 
26

, 2
9-

31
 

O
ct

. 
2

7
-2

8
..

..
..

N
ov

. 
1-

2,
 
4
-1

0
..
 

N
ov

. 
3,

 
20

 .
..
..
.

N
ov

. 
11

-1
9 

..
..

.
N

ov
. 

21
-3

0 
..
..
.

D
ec

. 
1-

12
 
..
..
..

D
ec

. 
13

-2
6 

..
..

.
D

ec
. 

2
7
-3

1
..
..
..

Ja
n.

 
1-

12
, 

16
-1

9 
1

9
5
8
..
..
..
..
..

Ja
n.

 
13

-1
5,

 
20

-2
3 

Ja
n.

 
24

-3
1 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

18
,5

60
 

8,
15

0 
90

, 5
40

 
34

9,
 1

00
 

43
5,

 5
00

 
79

,7
40

14
8,

 4
00

 
.6

1,
23

0 
36

7,
 3

00
 

70
9,

 3
00

26
6,

 0
00

 
13

4,
 5

00
 

14
9,

 6
00

25
3,

 4
00

 
30

4,
 7

00
 

23
2.

 5
00

S
il

ic
a 

(S
i0

2) 
pp

m

13
 9
.6

 
12

 7
.2

 
11

 
14 14 10

 
10 13

 
15

 
10 14

 
11

 
12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
05

 
2.

20
 

1.
50

 
.7

5 
1.

30
 

1.
92

1.
90

1.
70

 
1.

65

2.
25

 
2.

99
 

1.
70

2.
30

 
1.

15
 

1.
80

M
ag

ne
 

si
um

 
(M

g) 0.
42

 
.5

0 
.2

1 
.1

2 
.1

9 
.2

8

.3
0

.2
6 

.2
4

.3
5 

.4
9 

.2
0

.3
5 

.1
6 

.2
5

So
 

di
um

 
(N

a)

4 12 1 1 1 1 1 2 1 2 1

P
ot

as
 

si
um

 
(K

)
*

48
 

60
 

12
 

55
 

97
 

89 53 16 84 43
 

76
 

26 00
 

84
 

35

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
07

 
2.

10
 

1.
66

 
.8

5 
1.

34
 

1.
92

1.
80

1.
57

 
1.

52

2.
00

 
2.

59
 

1.
48

2.
07

 
1.

03
 

1.
59

S
ul

- 
fa

te
 

(S
O

J

0.
71

 
.7

7 
.4

2 
.1

7 
.4

2 
.5

4

.6
7

.5
6 

.4
6

.7
5 

1.
15

 
.6

5

.9
4 

.5
0 

.7
3

C
hl

o
 

ri
de

 
(C

l)

4.
17

 
12

.4
1 

.7
3 

.3
9 

.6
8 

1.
58

1.
24 .9

6 
.7

3

1.
24

 
2.

40
 

.9
9

1.
58

 
.5

9 
1.

02

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
00

 
.0

2 
.0

2 
.0

1 
.0

2 
.0

5

.0
2

.0
3 

.0
2

.0
4 

.1
0 

.0
4

.0
6 

.0
3 

.0
6

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 40

6 
a9

11
 

16
8 86

 
14

6 
24

1

22
2

18
4 

16
0

23
8 

a 
38

7 
18

8

a 
29

8 
13

3 
20

5

T
on

s 
pe

r 
ac

re
- 

fo
ot 0.
55

 
1.

24
 

.2
3 

.1
2 

.2
0 

.3
3

.3
0

.2
5 

.2
2

.3
2 

.b
3 

.2
6

.4
1 

.1
8 

.2
8

T
ot

al
 

to
ns 10

, 2
10

 
10

,1
10

 
20

, 8
20

 
41

, 8
90

 
87

, 1
00

 
26

, 3
10

44
, 5

20

91
,8

20
 

15
6,

00
0

85
, 

12
0 

71
, 2

80
 

38
, 9

00

10
3,

 9
00

 
54

, 8
50

 
65

. 1
00

P
er

 
ce

nt
 

so
 

di
um 64

 
82

 
40

 
39

 
39

 
46 41 37

 
.3

1 35
 

44
 

40 43
 

39
 

40

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

4.
0 

11
 1.
2 .8

 
1.

1 
1.

8

1.
5

1.
2 .9 1.
3 

2.
1 

1.
3

1.
7 

1.
0 

1.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

77
9 

1,
59

0 
29

3 
14

4 
25

1 
42

2

37
8 

97
7 

32
5 

27
6

41
4 

63
3 

32
5

47
2 

22
8 

35
6

pH 7
.4

 
8.

1 
8
.0

 
7.

9 
8.

2 
7
.9

7.
7 

7.
8 

7.
5 

7
.4

8.
1 

8.
2 

8
.2 8.
2 

7.
8 

7.
9

a 
Re

si
du
e 

at
 1
80
° 
C.



F
eb

. 
1-

10
, 

19
58

 
F

eb
. 

1
1

-2
3

..
..

..
F

eb
. 

2
4
-2

8
..
..
..

M
ar

. 
1-

10
 .

..
..
.

M
ar

. 
21

-3
1 

..
..

.

A
p
r.

 
1-

18
 
..
..
..

A
pr

. 
1
9
-2

7
..
..
..

A
p
r.

 
28

-3
0,

 
M

ay
 1

-3
 .

..
..
.

M
ay

 4
-1

6
 .
..
..
..

M
ay

 1
7

-3
1

..
..

..

Ju
ne

 1
-1

0
. 
..
..
..

Ju
ne

 1
1
-2

0
..
 .
..

.

Ju
ly

 1
-1

0 
..
..
..
.

Ju
ly

 1
1-

20
 .

..
..
.

Ju
ly

 2
1-

31
 .

..
..
.

A
ug

. 
1-

15
 
..
..
..

S
ep

t.
 

1-
10

 .
..
..
.

S
ep

t.
 

11
-2

1 
..

..
.

S
ep

t.
 

22
-3

0 
..

..
.

T
o

ta
l 

o
r 

w
ei

gh
te

d

12
1,

30
0 

14
0,

 1
00

14
8,

 9
00

10
0,

 1
00

18
6,

 6
00

13
9,

 5
00

20
9,

 8
00

13
3,

80
0

17
0,

40
0

1
,0

1
5
,0

0
0

1,
 1

87
, 

00
0

23
9,

 0
00

10
9,

 2
00

13
9,

 9
00

11
9,

50
0

11
3,

90
0

40
, 

86
0

39
, 

77
0

56
,6

30
2
1
,6

5
0

3
8
,0

1
0

38
7,

40
0

8
,4

6
7

,0
0

0

12
 

14 12 15 15 12 15 14 10 13 13 15 11 15 14 13 11 9
.0

10 15 11 8
.8

12

2.
69

 
2
.5

0
1
.1

0
2
.1

5
2
.4

5
2.

79

2
.7

9
2
.5

0

2
.1

5
1
.8

0
2
.5

0

2
.7

9
2
.8

9
2
.3

5
2
.4

0
2
.3

5
2
.6

4

2
.8

9
2
.7

9
2
.4

0
2
.5

4
1.

40

2
.0

0

0
.4

3
 

.4
5

.2
1

.4
5

.4
6

.4
4

.3
0

.3
2

.1
7

.1
6

.2
1

.4
1

.4
0

.3
6

.3
5

.3
2

.3
5

.4
1

.3
8

.3
7

.4
2

.1
9

0
.2

6

2
.1

4
 

2
.4

2
1.

01
2
.2

5
2
.2

2
1
.9

4

1.
73

2
.3

2

1
.2

5
.7

3
.9

6

1.
51

1.
43

1
.7

9
1
.4

4
1.

84
1
.8

9

3
.3

3
2
.9

9
3
.1

8
3
.2

8
.9

1

1
.3

5

2
.2

5
 

2
.1

0
.9

0
1
.7

0
1
.9

8
2
.4

6

2
.4

1
2
.1

5

1.
90

1.
77

2
.4

3

2
.5

7
2
.4

6
2
.0

8
2
.2

8
2
.1

1
2
.4

7

2
.9

5
2
.8

7
2
.3

4
2
.3

8
1

.3
8

1
.8

5

1
.1

0
 

1
.0

6
.5

4
1

.0
4

.9
8

1.
06 .9
6

.7
5

.4
8

.5
6

.7
3

.7
5

.7
7 fi
Q

.7
9

.7
3

1
.0

6
1.

04 .9
0

1.
04 .4
2

0
.6

5

1
.8

3
 

2
.1

4
.8

5
2
.0

6
1
.8

6
1
.6

4

1.
27

1.
95 .8
7

.3
9

.6
5

1.
35

1.
44

1.
58

1.
16

1.
55

1.
64

2
.5

9
2
.2

0
2.

65
2
.7

9
.6

8

1.
04

0
.0

8
 

.0
7

.0
3

.0
5

.0
6

.0
9

.0
8

.0
8

.0
5

.0
5

.0
3

.0
6

.0
7

.0
7

.0
6

.0
6

.0
4

.0
3

.0
5

.0
6

.0
3

.0
2

0
.0

4

a 
33

6 
a 

34
4

14
4

29
3

a 
32

4
a3

11 28
8

a3
3
2

21
1

16
1

21
2

a2
8
4

a2
8
4

a2
7

6
24

5
a2

8
3

a3
0

1

a3
9
0

a3
7
0

a3
7
4

a3
7
4

14
7

21
5

0
.4

6
 

.4
7

.2
0

.4
0

.4
4

.4
2

.3
9

.4
5

.2
9

.2
2 9
0

.3
9

.3
9

.3
8

Q
Q

.3
8

.4
1

.5
3

.5
0

.5
1

.5
1

.2
0

0
.2

9

55
, 8

00
 

65
, 8

50
29

, 7
80

40
, 

04
0

58
, 

59
0

81
,8

20
60

,2
10

4
9
,4

2
0

22
3,

30
0

34
4,

20
0

93
,2

10
4
2
,5

9
0

53
, 

16
0

- 
39

,4
40

4
3
,2

8
0

16
,7

50

21
,0

80
2
8
,3

2
0

11
,0

40
19

,3
90

77
,4

80

2
,4

5
5
,0

0
0

41
 

45 44 46 43 38 36 45 35 27 26 32 30 40 34 41 39 50 49 53 53 36 37

1
.7

2
n

1
.2

2
.0

1
.8

1
.5

1
.4

2
.0 1
.2 .7 .8

1
.2

1
.1

1
.5

1
.2

1
.6

1
.5

2
.6

2
.4

2
.7

2
.7

1
.0

1
.3

53
6

24
1

51
1

52
8

51
9

53
2

51
6

37
4

26
8

36
5

47
4

47
9

45
8

43
3

46
0

49
1

67
4

63
0

63
3

65
3

26
2

36
6

8
.1

 
8
.2

7 
6

7 
7

7 
8

7
.9

7 
8

7 
7

7 
5

7 
6

7 
8

7 
7

7 
7

7 
8

7 
7

7 
7

7 
7

8 
2

8 
0

8 
1

8 
0

7 
6

a 
R

es
id

u
e 

at
 1

8
0
'C

.



B
R
A
Z
O
S
 
R
I
V
E
R
 B
A
S
I
N

8-
11

40
. 

B
R
A
Z
O
S
 
R
I
V
E
R
 
A
T
 
RI

CH
MO

ND
, 

TE
X.

LO
CA

TI
ON

.-
-A

t 
ga

gi
ng

 
st

at
io

n 
at
 
br

id
ge

 
on

 
U.

 
S.

 
Hi
gh
wa
y 

59
 
in
 
Ri

ch
mo

nd
, 

Fo
rt
 
Be
nd
 
Co
un
ty
, 

92
5 

fe
et
 
do

wn
st

re
am

 f
ro
m 

Te
xa

s 
an
d 
Ne
w

Or
le

an
s 

Ra
il
ro
ad
 
Co
. 

br
id
ge
, 

an
d 

at
 
mi
le
 
93
.

DR
AI
NA
GE
 
A
R
E
A
.
 
4
4
,
0
2
0
 
sq
ua
re
 
mi

le
s,

 
ap

pr
ox

im
at

el
y,

 
of

 
wh
ic
h 

9,
24
0 

sq
ua

re
 
mi
le
s 

is
 
pr
ob
ab
ly
 
no
nc
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em

ic
al

 
an

al
ys

es
: 

Oc
to

be
r 

19
45
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
No

ve
mb

er
 
19
50
 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR

EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
1,
16
0 

mi
cr
om
ho
s 

Ju
ly

 
28

; 
mi
ni
mu
m 

da
il
y,
 
23
4 

mi
cr

om
ho

s 
Se
pt
. 

30
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
50
 A

ug
. 

21
-3
1;
 
mi

ni
mu

m,
 
20

 O
ct

. 
16
-2
2.
 

EX
TR
EM
ES
, 

19
45

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
2,
54
0 

mi
cr

om
ho

s 
Se
pt
. 

4,
 
19
51
; 

mi
ni
mu
m 

da
il
y,
 
18
7 

mi
cr

om
ho

s 
Au

g.
 
31
, 

19
47
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
76

 
De
c.
 
3-

4,
 
19
45
; 

mi
ni

mu
m,

 
18

 
Au

g.
 
27
-3
1,
 
19
47
.

RE
MA
RK
S.
--
Va
lu
es
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at

 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Au

st
in

, 
Te

x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar
 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 
WS
P 

15
62
.

Ch
em
ic
al
 a
na

ly
se
s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57

 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1,

 1
1-

14
, 

19
57

 
O

ct
. 

2-
10

 
..

..
..

.

O
ct

. 
23

-3
1 

..
..

..

N
ov

. 
1-

10
 .

..
..
..

N
ov

. 
23

-3
0 

..
..

..
D

ec
. 

1
-1

0
..
..
..
.

D
ec

. 
11

-2
0 

..
..
..

D
ec

. 
21

-3
1 

..
..

..

Ja
n.

 
1-

10
, 

19
58

.. 
Ja

n.
 

11
-2

0 
..

..
..

Fe
b.

 
1-

10
 

Fe
b.

 
11

-2
0 

..
..
..

Fe
b.

 
21

-2
8 

..
..

..

R
un

of
f 

(a
cr

e-
 

fe
et

)

21
,0

60
 

75
,8

10
 

1,
02

7,
00

0 
64

4,
20

0

25
3,

20
0 

38
3,

20
0 

41
0,

40
0 

24
6,

 1
00

 
12

0,
 1

00
 

13
8,

00
0

13
8,

60
0 

15
4,

60
0 

29
2,

70
0 

12
0,

50
0 

98
,6

40
 

59
4.

80
0

S
il

ic
a 

(S
i0

2)
 

pp
m

14
 

11
 7.
8 

7.
8

9.
6 

11
 

10
 

11
 

13
 

13 14
 

15
 9.
6 

7.
6 

12
 7.
2

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 3.
69

 
2.

35
 

1.
55

 
2.

00

2.
54

 
3.

09
 

2.
10

 
3.

34
 

4.
14

 
4.

29

2.
89

 
3.

09
 

2.
35

 
3.

29
 

3.
99

 
2.

94

M
ag

ne
 

si
um

 
(M

g) 1.
07

 
.6

1 
.3

3 
.4

1

.5
2 

.5
9 

.3
5 

.7
2 

.9
0 

.9
9

.6
4 

.7
3 

.5
2 

.7
5 

1.
00

 
.6

8

So
 

di
um

 
(N

a)

3.
 

1.
74

 
.4

8 
1.

13

1.
48

 
1.

96
 

1.
09

 2.
 

2.
 

2.

1.
52

 
1.

65
 

1.
44

 
1.

91
 

2.
44

 
1.

57

P
ot

as
 

si
um

 
(K

)

57
 0.

11
 

.0
8 

.1
1

.1
2 

.1
1 

.1
0 

22
 

75
 

89

.1
0 

.1
0 

.1
0 

.1
0 

.1
0 

.0
8

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
02

 
2.

21
 

1.
62

 
1.

79

2.
26

 
2.

28
 

1.
87

 
2.

74
 

3.
23

 
3.

44

2.
44

 
2.

74
 

1.
97

 
2.

74
 

3.
36

 
2.

56

S
ul

- 
fa

te
 

(S
0<

)

2.
23

 
1.

02
 

.4
4 

.7
3

.8
5 

1.
42

 
.7

1 
1.

44
 

1.
96

 
2.

02

1.
10

 
1.

15
 

.9
8 

1.
33

 
1.

62
 

1.
17

C
hl

o
 

ri
de

 
(C

l) 3.
07

 
1.

55
 

.3
7 

1.
13

1.
55

 
2.

03
 

1.
04

 
2.

00
 

2.
48

 
2.

59

1.
44

 
1.

61
 

1.
41

 
2.

00
 

2.
45

 
1.

58

F
lu

o-
 

ri
de

 
(F

) --

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

3 
.0

3 
.0

3

.0
5 

.0
6 

.0
5 

.1
0 

.1
2 

.1
2

.1
0 

.1
0 

.0
7 

.0
6 

.0
9 

.0
6

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 50

4 
29

8 
a 

14
2 

a2
14 27

6 
34

6 
22

8 
37

4 
46

6 
48

5

31
7 

34
2 

27
4 

37
7 

45
6 

31
6

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
69

 
.4

1 
.1

9 
.2

9

.3
8 

.4
7 

.3
1 

.5
1 

.6
3 

.6
6

.4
3 

.4
7 

.3
7 

.5
1 

.6
2 

.4
3

T
ot

al
 

to
ns

14
,5

30
 

31
,0

80
 

19
5,

10
0 

18
6,

80
0

96
,2

20
 

18
0,

10
0 

12
7,

20
0 

12
5,

 5
00

 
75

,6
60

 
91

,0
80

59
,6

00
 

72
,6

60
 

10
8,

30
0 

61
 , 

46
0 

61
,1

60
 

25
5.

80
0

P
er

 
ce

nt
 

so
 

di
um 43

 
36

 
20

 
31 32

 
34

 
30

 
35

 
35

 
35 30

 
30

 
33

 
32

 
32

 
30

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

2.
3 

1.
4 .5
 

1.
0

1.
2 

1.
4 

1.
0 

1.
6 

1.
7 

1.
8

1.
1 

1.
2 

1.
2 

1.
4 

1.
5 

1.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

83
9 

50
2 

24
6 

38
3

47
2 

58
5 

37
0 

60
7 

75
5 

77
8

51
5 

56
1 

45
4 

62
6 

75
8 

55
8

pH 8.
0 

7.
9 

8.
0 

7.
9

7.
5 

7
.9

 
7.

8 
8.

1 
8.

1 
 8

.1 7.
5 

7.
7 

7.
4 

8.
1 

8.
2 

8.
2

a 
Ca
lc

ul
at
ed
 f
ro

m 
de
te
rm
in
ed

 c
on

st
it

ue
nt

s.



M
ar

. 
1-

10
, 

19
58

 .
 

M
ar

. 
1

1
-2

0
..

..
..

A
pr

. 
1-

10
 .
..
..
..

A
pr

. 
11

-2
0 

..
..
..

A
pr

. 
21

-3
0 

..
..
..

M
ay

 1
-1

0
..

..
..

..
M

ay
 1

1
-2

0
..
..
..
.

M
ay

 2
1-

31
 .
..

..
..

Ju
ly

 1
-3

, 
11

-1
4 

..
 

Ju
ly

 4
-1

0
..
..
..
..

Ju
ly

 1
5-

31
 .
..
..
..

A
ug

. 
1-

10
 .
..
..
..

A
ug

. 
11

-2
0 

..
..
..

A
ug

. 
21

-3
1 

..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..
..
..

41
1,

80
0 

24
6,

30
0

19
5,

80
0

10
2,

 1
00

86
,1

80
16

7,
90

0

85
2,

50
0

50
2,

40
0

20
9,

60
0

93
,3

60
56

,4
50

14
6,

10
0

17
3,

30
0 

59
,5

20
15

6,
00

0
20

,8
20

29
,7

10
63

,9
30

43
,0

20
11

3,
20

0
14

1,
00

0

8,
59

0,
00

0

14
 

14 13 12 14 13 13 11 11 15 14 14 13
 

16 14 13 13 13 14 12 11

2.
59

 
3.

49
3.

39
4.

09
3.

89
3.

69

2.
10

3.
19

3.
29

3.
29

3.
29

2.
59

2.
10

 
3.

49
3.

99
3.

84
3.

69
3.

79
2.

40
3.

19
1.

50

2.
69

0.
61

 
.8

1
.9

0
1.

15
1.

15 .9
9

.4
4

.8
2

.8
2

.9
0

.9
9

.6
8

.5
8 

.9
9

1.
07

1.
23

1.
40

1.
40 .6
3

1.
07 .3
5

0.
63

1.
09

 
2.

04
1.

74
2.

31
2.

57
2.

22 .8
3

2.
52

1.
78

1.
91

2.
74

1.
52

1.
26

 
2.

61
4.

83
4.

65
4.

61
5.

31
1.

70
4.

05 .6
5

1.
61

0.
09

 
.0

9
.0

9
.0

9
.0

9
.0

9

.0
9

.1
0

.0
9

.0
8

.1
0

.0
9

.0
9 

.1
1

.1
3

.1
2

.1
2

.1
2

.1
2 11 .1
0

0.
10

2.
46

 
2.

90
3.

02
3.

49
3.

26
3.

11

1.
90

2.
52

3.
02

3.
06

3.
06

2.
44

2.
03

 
3.

18
2.

56
3.

08
3.

10
3.

00
2.

29
2.

61
1.

56

2.
33

0.
73

 
1.

25
1.

21
1.

62
1.

71
1.

58 .6
9

1.
42

1.
06

1.
19

1.
35

1.
04 .7
5 

1.
35

2.
23

2.
12

2.
23

2 
is

1 
fl

A

1.
60 .5
8

1.
04

1.
02

 
2.

03
1.

75
2.

31
2.

65
2.

20 .7
9

2.
68

1.
89

1.
92

2.
71

1.
41

1.
13

 
2.

51
5.

16
4.

62
4.

62
5.

16
1.

52
4 

O
X

.4
8

1.
61

0.
02

 
.0

2
.0

2 -  

0.
13

 
.1

4
.1

5
.2

4
.1

3
.1

2

.0
6

.0
5

.1
0

.0
5

.0
4

.0
6

.0
4 

.0
5

.0
2

.0
1

.0
2

.0
1

.0
3

.0
2 m

0.
07

26
8 

39
8

38
2

46
6

46
2

41
4

21
0

39
4

35
5

36
8

42
1

29
8

a2
34

 
45

1
63

2
60

5
60

9
R

A
S

a 
28

8
a 

49
8

a!
5

9

30
3

0.
36 .5

4
.5

2
.6

3
.6

3
.5

6

.2
9

.5
4

.4
8

.5
0

.5
7

.4
1

.3
2 

.6
1

.8
6

.8
2

.8
3

.8
8 1Q .6
8

.2
2

0.
41

14
8,

20
0 

13
3,

00
0

10
1,

80
0

64
,3

20
54

,2
90

94
,0

20

24
7,

20
0

27
1,

30
0

10
0,

60
0

46
, 6

80
32

,1
80

59
, 9

00

55
,4

60
 

36
,3

10
13

4,
20

0
17

,0
70

24
,6

60
56

,2
60

16
,7

80
76

,9
80

31
,0

20

3,
52

2,
00

0

25
 

32 28 30 33 32 24 38 30 31 38 11 31
 

36 48 47 47 50 is 48 25 32

0
.9

 
1.

4
1.

2
1.

4
1.

6
1.

5 .7 1.
8

1.
2

1 
i

1
.9

1 
9

1
.1 1.
7

3
n

2
.9

2
0

3
0

1.
4

2
.8 .7 1.
2

43
2 

62
8

60
5

74
6

75
9

68
4

34
5

68
0

60
3

61
5

71
2

49
5

41
2 

79
1

1,
04

0
1,

01
0

1,
02

0
1,

07
0

49
8

87
5

27
0

50
8

8.
1 

8.
2

8.
1

7.
4

7.
5

7.
3

7.
4

7.
2

7.
4

7.
8

7.
6

7.
6

7.
4

7 
9

7.
2

8
.0

7.
8

7.
8

8.
1

8
.2 7.
7  

a 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.



CO
LO

RA
DO

 R
IV
ER
 B
AS
IN
 

8-
15

80
. 

CO
LO

RA
DO

 R
IV
ER
 A
T 

AU
ST
IN
, 

TE
X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ra
w-
wa
te
r 

in
ta
ke
 
at
 
Au
st
in
 C

it
y 

Wa
te
r 

Pl
an

t,
 
ju

st
 
do

wn
st

re
am

 f
ro
m 
br
id
ge
 
on
 U

. 
S.

 
Hi
gh
wa
y 

29
0 

in
 A

us
ti
n,
 
Tr

av
is

 
Co
un
ty
,

ha
lf
 
a 
mi
le
 
do

wn
st

re
am

 
fr

om
 B
ar

to
n 

Cr
ee
k,
 
an
d 

4.
5 

mi
le

s 
up
st
re
am
 f

ro
m 

ga
gi

ng
 
st
at
io
n 

at
 
Mo

nt
op

ol
is

 
Br
id
ge
 
on
 U

. 
S.
 
Hi

gh
wa

y 
18
3.
 

DR
AI

NA
GE

 A
R
E
A
.
 
3
8
,
4
0
0
 
sq

ua
re

 
mi

le
s,

 
ap

pr
ox

im
at

el
y,

 
ab

ov
e 

ga
gi
ng
 
st
at
io
n,
 
of
 
wh
ic
h 

11
,9
00
 
sq

ua
re

 
mi
le
s 

is
 
pr

ob
ab

ly
 
no
nc
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Oc
to

be
r 

19
47

 
to
 S

ep
te

mb
er

 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to
be
r 

19
47

 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR

EM
ES

, 
19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
50
7 

mi
cr

om
ho

s 
Ju

ly
 
4;

 .
mi
ni
mu
m 

da
il

y,
 
28
3 

mi
cr
om
ho
s 

Oc
t.

 
15

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi
mu
m,
 
24

 
Oc

t.
 
1-

31
; 

mi
ni

mu
m,

 
17

 
Ma

r.
 
1-
31
, 

Au
g.
 
1-
31
. 

EX
TR

EM
ES
 

1
9
4
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
59
1 

mi
cr
om
ho
s 

Ju
ly

 
1,
 
19
48
; 

mi
ni
mu
m 

da
il
y,
 
24
3 

mi
cr

om
ho

s 
De

c.
 
2,
 
19
53
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
46

 
No
v.
 
1-
30
, 

19
51
; 

mi
ni

mu
m,

 
15

 
No
v.
 
1-
30
, 

19
53
, 

Ja
n.
 
1-
31
, 

19
54
. 

.
,
,
_
,
.
 

RE
MA

RK
S 

 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 
Au

st
in

, 
Te

x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa

te
r 

ye
ar
 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 g

iv
en

 
in

 W
SP
 
15
62
. 

No
 
ap

 
pr
ec

ia
bl
e 

in
fl

ow
 b

et
we
en
 
sa

mp
li

ng
 
po
in
t 

an
d 

ga
gi

ng
 
st

at
io

n 
ex
ce
pt
 
du

ri
ng

 
pe

ri
od

s 
of

 
he
av
y 

lo
ca

l 
ra
in
s.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

.. 
N

ov
. 

1-
30

 .
..

..
..

D
ec

. 
1-

31
 .

..
..

..
Ja

n.
 

1-
31

, 
19

58
.. 

F
eb

. 
1-

28
 .
..
..
..

M
ar

. 
1
-3

1
..
..
..
.

A
pr

. 
1

-3
Q

..
..

..
.

M
ay

 1
-3

1
..
..
..
..

Ju
ne

 1
-3

0 
..
..
..
.

Ju
ly

 1
-3

1 
..
..
..
..

A
ug

. 
1-

31
 .

..
..
..

Se
pt

. 
1
-3

0
..
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

35
2,

30
0 

37
3,

00
0 

29
5,

 1
00

 
22

9,
 2

00
 

24
2,

10
0 

35
3,

40
0

24
1,

80
0 

26
3,

40
0 

28
4,

30
0 

25
8,

40
0 

16
4,

60
0 

93
,9

20

3.
15

1.
00

0

S
il

ic
a 

(S
iO

a)
 

pp
m

9.
6 

9.
2 

7
.8

 
9.

2 
9.

4 
10 9.

6 
10

 9
.0

 
8.

4 
9.

4 
9.

2

9.
2

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 1.
95

 
2.

00
 

2.
15

 
2.

20
 

2.
30

 
2.

45

2.
40

 
2.

40
 

2.
30

 
2.

30
 

2.
25

 
2.

05

2.
25

M
ag

ne
 

si
um

 
(M

g)

0.
61

 
.6

3 
.6

7 
.7

2 
.8

1 
.8

1

.8
1 

.8
2 

.9
9 

1.
07

 
1.

07
 

.9
9

0.
81

So
- 

P
ot

as
- 

di
um

 
sl

um
 

(N
a)

 
(K

)

0.
79

 
.8

0 
.7

8 
.7

4 
.8

6 
.6

7

.8
6 

.9
5 

.7
3 

.7
4 

.6
9 

.8
0

0.
78

B
ic

ar
 

bo
na

te
 

(H
C

03
)

2.
44

 
2.

39
 

2.
49

 
2.

54
 

b
2

.6
9

 
2.

75

2.
75

 
2.

92
 

2.
82

 
2.

87
 

2.
85

 
2.

74

2.
67

S
ul

- 
fa

te
 

(S
0<

)

0.
29

 
.3

5 
.3

5 
.3

7 
.4

0 
.4

2

.4
8 

.4
4 

.4
2 

.4
2 

.4
0 

.3
7

0.
40

C
hl

o
 

ri
de

 
(C

l)

0.
56

 
.6

2 
.6

8 
.6

8 
.7

9 
.6

8

.7
6 

.7
3 

.6
8 

.7
3 

.6
8 

.6
8

0.
68

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

1 
.0

2 
.0

1 
.0

2 
.0

2

.0
2 

.0
2 

.0
2 

.0
1 

.0
2 

.0
2

0.
02

N
i

 
tr

at
e 

(N
O

,)

0.
04

 
.0

6 
.0

6 
.0

6 
.0

7 
.0

6

.0
6 

.0
6 

.0
8 

.0
8 

.0
6 

.0
3

0.
06

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

19
3 

19
2 

20
4 

a 
20

1 
23

8 
22

3

23
3 

23
2 

23
5 

22
9 

22
6 

a 
20

6

21
6

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
26

 
.2

6 
.2

6 
.2

7 
.3

2 
.3

0

.3
2 

.3
2 

.3
2 

.3
1 

.3
1 

.2
8

0.
29

T
ot

al
 

to
ns

91
,6

00
 

96
, 9

80
 

82
,6

30
 

61
,8

80
 

77
,4

70
 

10
6,

 0
00

77
,3

80
 

84
,2

90
 

90
, 9

80
 

80
, 1

00
 

51
,0

30
 

26
, 3

00

91
3.

80
0

P
er

 
ce

nt
 

so
 

di
um 24

 
23

 
22

 
20

 
22

 
17 21

 
23

 
18

 
18

 
17

 
21 20

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
7 .7
 

.7
 

.6
 

.7
 

.5 .7
 

.7
 

.6
 

.6
 

.5
 

.6

0
.6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

32
5 

33
0 

34
5 

35
5 

38
9 

39
4

39
2 

39
4 

38
8 

38
8 

38
3 

37
4

36
9

pH 8.
1 

7.
8 

7
.9

 
8.

0 
8
.5

 
7
.9 7.
5 

8
.0

 
7.

6 
7.

8 
7
.9

 
8.

0

a 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.

b 
In

cl
ud

es
 0

.1
7 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
on

 c
ar

bo
na

te
 (

C
O

,)
.



CO
LO

RA
DO

 R
IV

ER
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

8-
16
20
. 

CO
LO

RA
DO

 R
IV
ER
 A
T 

WH
AR
TO
N,
 
TE

X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
br
id
ge
 
on
 
U.
 
S.

 
Hi
gh
wa
y 

59
, 

in
 W

ha
rt
on
, 

Wh
ar
to
n 

Co
un
ty
, 

1,
00
0 

fe
et
 d
ow
ns
tr
ea
m 
fr
om
 
Te
xa
s 

an
d 

Ne
w 

Or
le

an
s

Ra
il
ro
ad
 
Co
. 

br
id
ge
, 

12
 
mi
le
s 

up
st
re
am
 
fr

om
 J

on
es

 
Cr

ee
k,

 
an

d 
at
 
mi

le
 
67

.
DR

AI
NA

GE
 A
R
E
A
.
 
4
1
,
3
8
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y,
 
of

 
wh

ic
h 

11
,9
00
 
sq

ua
re

 m
il
es
 
is
 
pr
ob
ab
ly
 
no
nc
on
tr
ib
ut
in
g.
 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he
mi
ca
l 

an
al

ys
es

: 
Ap
ri
l 

19
44
 
to

 S
ep
te
mb
er
 1

95
8.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
45
 
to
 
Se

pt
em

be
r 

19
48

, 
Ma
rc
h 

19
50
 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
63
7 
mi
cr
om
ho
s 

Au
g.

 
26
; 

mi
ni
mu
m 

da
il
y,
 
17
0 
mi
cr
om
ho
s 

Oc
t.
 
17
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
22

 
No
v.
 
23
-2
7;
 
mi
ni
mu
m,
 
12

 
Oc
t.
 
15
-1
9.
 

EX
TR

EM
ES

, 
19
44
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
76
5 
mi

cr
om

ho
s 

Fe
b.

 
5,
 
19
57
; 

mi
ni
mu
m 

da
il
y,
 
14
6 
mi
cr
om
ho
s 

Se
pt

. 
27
, 

19
57
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
43
 
No

v.
 
1-

30
, 

19
51

; 
mi
ni
mu
m,
 
7 

Ja
n.

 
19
-2
4,
 
19
45
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di

st
ri

ct
 
of
fi
ce
 
at
 
Au
st
in
, 

Te
x.

 
Re

co
rd

s 
of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
62

.

Ch
em

ic
al

 a
na
ly
se
s,
 
wa

te
r 

ye
ar

 O
ct

ob
er

 1
95
7 
to

 S
ep
te
mb
er
 1

95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

14
, 

20
-3

1,
 

1
9

5
7

..
..

..
..

..
.

O
ct

. 
15

-1
9.

 .
..
..
.

N
ov

. 
1-

22
,2

8-
30

 .
 

N
ov

. 
23

-2
7 

..
..
..

Ja
n.

 
1-

31
, 

19
58

.. 
F

eb
. 

1-
22

 .
..
..
..

F
eb

. 
23

, 
2
7
-2

8
..
. 

F
eb

. 
24

-2
6 

..
..
..

M
ar

. 
1

-3
1

..
. 
..
..

A
pr

. 
1-

30
 .
..
..
..

M
ay

 1
-3

1
..

..
..

..
Ju

ne
 1

-3
0.

 .
..

..
..

Ju
ly

 1
-3

1
..
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

38
6,

40
0 

37
3,

10
0 

33
1,

 1
00

 
15

7,
90

0

35
0,

70
0 

35
2,

20
0 

17
1,

 1
00

 
95

,4
00

 
27

7,
30

0

43
6,

00
0 

31
4,

10
0 

35
9,

 5
00

 
23

6,
 8

00
 

23
6.

40
0

S
il

ic
a 

(S
i0

2) 
pp

m

12
 8.
4 

9.
4 

8
.0

11
 

13
 

12
 4.
2 

9.
6

11
 

13
 

13
 

14
 

13

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
40

 
1.

45
 

2.
30

 
1.

60

2.
59

 
2.

25
 

2.
74

1.
60

2.
64

 
2.

59
 

2.
54

 
2.

25
 

2.
25

M
ag

ne
 

si
um

 
(M

g)

0.
56

 
.2

5 
.5

8 
.3

0

.6
9 

.6
6 

.9
0 

.4
9 

.2
6

.9
0 

.9
0 

.9
0 

.9
9 

.9
9

So
 

di
um

 
(N

a)

0.
61

 
.2

5 
.6

1 
.5

7

.7
0 

.6
5 

.7
4 

.4
4 

.2
9

.7
4 

.7
4 

.6
5 

.7
0 

.7
0

P
ot

as
 

si
um

 
(K

)

0.
10

 
.0

9
 

.1
0 

.0
9

.1
0
 

.1
0 

.1
0

 
.0

8
 

.0
8

.0
9 

.1
0 

.0
9 

.0
9 

.0
9

B
ic

ar
 

bo
na

te
 

(H
C

03
)

2.
64

 
1.

54
 

2.
47

 
1.

66

2.
79

 
2.

39
 

3.
05

1.
61

2.
98

 
2.

97
 

2.
87

 
2.

72
 

2.
75

S
ul

- 
fa

te
 

(S
O

J

0.
44

 
.2

7 
.4

4 
.3

1

.4
6 

.5
4 

.5
6 

.4
2 

.4
0

.5
4 

.5
4 

.5
2 

.4
8 

.4
6

C
hl

o
 

ri
de

 
(C

l)

0.
56

 
.1

9 
.6

2 
.5

1

.7
6 

.6
5 

.7
6 

.3
4 

.1
8

.7
3 

.7
9 

.7
1 

.7
9 

.7
9

F
lu

o-
 

ri
de

 
(F

) 0.
02

 
.0

2

N
i

 
tr

at
e 

(N
O

S)

0.
06

 
.0

4 
.0

9 
.0

4

.0
9 

.0
8 

.0
8 

.0
1 

.0
5

.1
2 

.0
8 

.1
0 

.0
5 

.0
6

B
or

on
 

(B
) 

pp
m

* 
D

is
so

lv
ed

 s
ol

id
s

P
ar

ts
 

pe
r 

m
il

 
lio

n

a 
20

9 
a
ll

S
 

20
8 

a 
14

6

23
2 

21
9 

25
9

a!
3
1

25
8 

25
4 

24
5 

23
8 

22
6

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
28

 
.1

6 
.2

8 
.2

0

.3
2 

.3
0
 

.3
5

.1
8

.3
5
 

.3
5
 

.3
3 

.3
2 

.3
1

T
ot

al
 

to
ns

10
8,

20
0 

59
, 7

00
 

92
,7

10
 

31
, 

58
0

11
2,

20
0 

10
5,

 7
00

 
59

, 8
80

49
, 9

10

15
2,

60
0 

10
9,

 9
00

 
11

8,
60

0 
75

, 7
80

 
73

. 2
80

P
er

 
ce

nt
 

so
 

di
um 17

 
12

 
17

 
22 17

 
18

 
17 13 17

 
17

 
16

 
17

 
17

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.5

 
.3

 
.5

 
.6 .5

 
.5

 
.5 .3 .6

 
.6

 
.5

 
.5

 
.5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

36
0 

19
9 

35
0 

24
9

38
8 

35
6 

42
9 

33
2 

21
7

42
9 

41
3 

40
6 

38
8 

39
3

pH 8.
1 

7.
9 

8
.0

 
7.

6

8
.0

 
7.

8 
8.

1 
8
.8

 
7.

8

7
.8

 
7.

9 
7
.8

 
7.

8
7 

7

a 
Ca
lc
ul
at
ed
 f
ro
m 
de
te
rm
in
ed
 c
on

st
it

ue
nt

s.



88 QUALITY OF SURFACE WATERS FOR IRRIGATION, 1958

.a i 
?,<u5-

<
o

[fl
3 "o 
[fl

issolved

Q

rrl

s
%

pf

ac
o,

j » 2*0
3 0 o m oa c .- o in§-118

E S-e-S
3 3 O O -t!
3 S fl a 2

rt

i e ' Ssss^

3§^2

§s4?
Sac.j.2

in

Pil
8s|oa a

  S^
23l

issrE *"-

III
-i " "^

ilS1
nj CB W

III

I* 1

4 if 
a>i§.

|I1

3 11
02*E
il g

"3 ?>«  
s h »
w-S-2

Date of 
collection

t- O (O 

t- CO t-

a> o»  *
CO CO C* 
CO CO CM

CO CO iO

o

OJ OJ t-

o o o 
oj o t- 
r- to co
DJ~ O" llf 
 * CO DJ

O rt DJ 
CO CO CM

O ' '

 * o> ir>
CM CM tD 
CM DJ <H

a

g ss
o ' '

1 ' 1
1 ! 1

s PS
0 ' '

oo ce co *?> « ^< 
«a '

<H O t- 
CO t- 00

CM* N i-i

i o§
g ' '

P oo ce 
^*P 

© '

m c» 4) 
rt **
H ; '

§ %£
w w »J

M Ui 1»

§ §§
I1 *" W

2 S'S

: if
rt- DJ

§? *? di
»S ".
^r »H
CO 00~ *?

Ji ' o c»
1-1 CO

biti^ U
3 Q) DJ  ,

< tn tn

1

s
CO

m
0

t-

t-~
00 
CM

OJ 
CM

O

CM

s
o

1
1

g
o'

ce 
o'

'". 
«'

§ 
o

I-< 
SP
6*

en«e @!

IO
es 
ea

»H

§
O

5 *"

Total or weighted average ......



GU
AD
AL
UP
E 
RI
VE
R 
BA
SI
N 

8-
17
65
. 

GU
AD
AL
UP
E 
RI

VE
R 
AT
 V
IC
TO
RI
A,
 
TE

X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 s
ta

ti
on

 
at
 
br
id
ge
 
on
 U

. 
S.

 
Hi
gh
wa
y 

59
 
in
 V

ic
to
ri
a,
 
Vi

ct
or

ia
 
Co

un
ty

, 
1,
30
0 

fe
et

 
up

st
re

am
 
fr
om
 T

ex
as
 
an
d 
Ne

w 
Or

le
an

s
Ra
il
ro
ad
 
Co
. 

br
id
ge
, 

10
 m

il
es
 
up
st
re
am
 
fr

om
 C
ol
et
o 

Cr
ee

k,
 
an
d 

at
 
mi
le
 
51
. 

DR
AI

NA
GE

 A
R
E
A
.
 
5
,
1
6
1
 
sq

ua
re

 m
il
es
. 

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he
mi
ca
l 

an
al
ys
es
; 

Oc
to
be
r 

19
45
 
to
 S
ep
te
mb
er
 1

94
6,
 
Oc
to
be
r 

19
48
 t

o 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

No
ve

mb
er

 
19
50
 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR

EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
76
0 
mi
cr
om
ho
s 

Au
g.

 
3;

 
mi

ni
mu

m 
da
il
y,
 
18
5 
mi
cr
om
ho
s 

Oc
t.

 
18
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
28
 
Ju
ne
 
1-
10
; 

mi
ni
mu
m,
 
13

 
Ma
y 

7-
10
. 

EX
TR

EM
ES

, 
19

45
-4

6,
 
19
48
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
1,
95
0 

mi
cr
om
ho
s 

Ja
n.

 
11
-1
7,
 
19
46
; 

mi
ni
mu
m 

da
il

y,
 
18
4 
mi
cr
om
ho
s

Oc
t.
 
24
, 

19
56
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
67

 
Ju

ly
 
23
-2
4,
 
19
50
; 

mi
ni
mu
m,
 
13

 
Ma
y 

7-
10
, 

19
58
.

RE
MA
RK

S.
--
Va
lu
es
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 
di

st
ri

ct
 
of

fi
ce

 
at
 
Au
st
in
, 

Te
x.

 
Re

co
rd

s 
of

 
di

sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar

 O
ct
ob
er
 
19

57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15

62
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

3,
 

19
57

 .
 . 

O
ct

. 
4
-1

5
..
..
..
.

O
ct

. 
16

, 
22

-2
7 

. .
 

O
ct

. 
1
7
-2

1
..
..
..

O
ct

. 
2
8
-3

1
..

..
..

N
ov

. 
1
-1

1
..
..
..
.

N
ov

. 
12

-2
2 

..
..
.

N
ov

. 
2
3
-3

0
..
..
..

D
ec

. 
1-

10
 
..
..
..

D
ec

. 
1
1
-2

0
..
..
..

T
k»

n 
9

1
 

^1

Ja
n.

 
1-

13
, 

19
58

 .
 

Ja
n.

 
1
4
-2

0
..

..
..

Ja
n.

 
21

-3
1 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

63
,2

30
 

36
,0

20
 

11
5,

60
0 

24
2,

60
0 

31
,0

20
 

49
,7

10
 

82
,3

50
 

11
8,

40
0

48
,2

40
 

35
,9

40
 

38
,1

60
 

59
,3

90
 

88
,9

40
 

10
2.

00
0

S
il

ic
a 

(S
i0

2)
 

pp
m

17
 

19
 

12
 9.
6 

14
 

20
 

16
 

15 21
 

19
 

18
 

16
 

12
 

14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
90

 
3.

69
 

2.
35

 
1.

55
 

3.
24

 
3.

94
 

3.
24

 
2.

20

3.
44

 
3.

29
 

3.
39

 
3.

69
 

2.
35

 
2.

79

M
ag

ne
 

si
um

 
<M

g)

0,
41

 
1.

15
 

.6
0 

.3
0 

.9
9 

1,
15

 
.S

O
 

.6
0

1,
32

 
1.

56
 

1.
56

 
1.

23
 

.6
4 

,«
0

S
o

 
di

um
 

(N
a) 0.
48

 
1.

57
 

.6
5 

,3
2
 

1.
30

 
1.

26
 

.9
6 

.6
5

1.
13

 
1.

44
 

1
.3

9
 

1.
39

 
.7

0 
.9

6

P
o
ta

s
 

si
um

 
(K

)

0.
13

 
.1

0 
.1

0 
.1

1 
.1

0 
,0

7
 

.0
9 

.1
0

.0
7 

, 
,0

6
 

.0
6 

.0
8 

,1
1

 
.0

8

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
16

 
4.

06
 

2.
61

 
1.

80
 

3.
54

 
4.

36
 

3.
51

 
2.

39

3,
92

 
3.

80
 

3.
92

 
3.

 9
2 

b
2

.4
4

 
3.

03

S
ul

- 
fa

te
 

(S
O

,,)

0.
37

 
.8

1 
.4

4 
.2

3 
.6

0 
.7

3 
.6

7 
.4

6

.6
9 

.8
1 

.8
5 

.9
2 

.5
2 

.6
5

C
hl

o
 

ri
de

 
<C

1)

0.
39

 
1.

69
 

.6
2 

.2
8 

1.
41

 
1,

27
 

.9
6
 

.6
5

1.
18

 
1.

47
 

1.
49

 
1.

44
 

.7
3 

.9
0

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
04

 
.0

7 
.0

6 
.0

3 
.1

2 
.1

5 
.1

3 
.0

8

.1
6
 

.1
8 

.1
6 

.1
3 

.0
9 

.1
2

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

a 
17

6 
39

8 
22

3 
a 

13
4 

a3
17

 
37

3 
30

4 
21

8

34
6 

36
4 

37
3 

37
0 

22
5 

27
2

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
24

 
.5

4 
.3

0 
.1

8 
.4

3 
.5

1 
.4

1 
.3

0

.4
7 

.5
0 

.5
1 

.5
0 

.3
1 

.3
7

T
ot

al
 

to
ns

15
,1

80
 

19
,4

50
 

34
,6

80
 

43
,6

70
 

13
,3

40
 

25
,3

50
 

33
,7

60
 

35
,5

20

22
,6

70
 

17
,9

70
 

19
,4

60
 

29
,7

00
 

27
, 5

70
 

37
,7

40

P
er

 
ce

nt
 

so
 

di
um 16

 
24

 
18

 
14

 
23

 
20

 
18

 
18 19

 
23

 
22

 
22

 
18

 
20

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.4

 
1.

0 .5
 

.3
 

.9
 

.8
 

.7
 

.5 .7
 

.9
 

.9
 

.9
 

.6
 

.7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

28
7 

64
2 

36
1 

22
7 

54
5 

61
6 

49
6 

35
1

56
5 

60
5 

61
4 

61
1 

36
8 

45
2

pH 8.
0 

8.
0 

7.
9 

7
.9

 
8.

0 
7.

9 
7.

7 
7.

9

7
.9

 
8.

0 
7.

8 
7.

9 
8.

4 
7
.7

a 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.

b 
In

cl
ud

es
 0

.1
3 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



GU
AD
AL
UP
E 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

8-
17
65
. 

GU
AD
AL
UP
E 

RI
VE

R 
AT
 V

IC
TO

RI
A,

 
T
E
X
.
 
C
o
n
t
i
n
u
e
d

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
1-

10
, 

19
58

. 
Fe

b.
 

1
1

-2
2

..
..
..

A
pr

. 
1-

5.
 .
..
..
..

A
pr

. 
6-

17
 
..
..
..

A
pr

. 
1
8

-3
0

..
..
..

M
ay

 1
-6

 .
..
..
..
.

M
ay

 7
-1

0 
..

..
..

.
M

ay
 1

1-
21

 .
..
..
.

M
ay

 2
2-

31
 .

..
..
.

Ju
ne

 2
1
-3

0
..
..
 .

.
Ju

ly
 1

-1
0
..
..
..
.

Ju
ly

 1
1-

20
 .
..
..
.

Ju
ly

 2
1-

31
 .

..
..
.

A
ug

. 
1-

10
 
..
..
..

A
ug

. 
1
1

-2
0

..
..
..

A
ug

. 
2
1
-3

1
..
..
..

Se
pt

. 
1-

10
 .
..
..
.

Se
pt

. 
11

-2
1 

..
..

.
Se

pt
. 

22
-3

0 
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

45
,7

00
 

65
,4

70
 

36
8,

 9
00

 
11

4,
60

0 
66

,1
30

 
60

,4
60

23
,4

00
 

49
,1

10
 

47
,3

70
 

44
,4

70
 

10
6,

90
0 

70
,3

70
 

42
,2

10

30
,1

70
 

25
,9

40
 

48
,8

50
 

29
,5

10
 

26
,3

60
 

20
,8

50

15
,5

30
 

14
,4

50
 

15
,7

00
 

15
,4

10
 

23
,1

70
 

81
,2

20

2.
56

4.
00

0

S
il

ic
a 

(S
i0

2)
 

pp
m

15
 

13
 9.
6 

15
 

17
 

16 18
 

14
 

17
 

15
 

12
 

18
 

16 18
 

18
 

15
 

12
 

19
 

18 15
 

19
 

18
 

16
 

17
 

14 14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
79

 
1.

65
 

3.
34

 
3.

34
 

2.
59

2.
00

3.
79

 
2.

54
 

2.
20

 
3.

84
 

3.
84

2.
59

 
3.

14
 

3.
14

 
2.

98
 

3.
09

 
2.

84

2.
79

 
2.

79
 

2.
74

 
2.

74
 

2.
79

 
2.

20

2.
64

M
ag

ne
 

si
um

 
(M

g)

1.
32

 
1.

40
 

.3
5 

1.
40

 
1.

48
 

1.
56

1.
07

 
1.

48
 

1.
48

 
1.

32
 

.5
8 

1.
23

 
1.

48

1.
56

 
1.

56
 

1.
32

 
1.

15
 

1.
32

 
1.

48

1.
48

 
1.

40
 

1.
40

 
1.

56
 

1.
23

 
.7

6

0.
90

So
 

di
um

 
(N

a) 1.
17

 
1.

17
 

.4
0 

1.
09

 
1.

09
 

1.
26

1.
00

 
1.

39
 

1.
30

 
1.

22
 

.4
4 

1.
13

 
1.

26

1.
65

 
1.

44
 

.8
7 

1.
00

 
1.

17
 

1.
30

1.
44

 
1.

44
 

1.
39

 
1.

35
 

1.
13

 
.5

7

0.
87

P
ot

as
 

si
um

 
(K

)

0.
06

 
.0

6 
.0

9 
.0

6 
.0

6 
.0

5

.0
8 

.0
6 

.0
6 

.0
7 

.1
0 

.0
7 

.0
6

.0
6 

.0
6 

.0
6 

.0
7 

.0
8 

.0
7

.0
7 

.0
6 

.0
6 

.0
6 

.0
7 

.0
8

0.
08

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

4.
21

 
1,

80
 

3.
74

 
3.

80
 

3.
08

2.
33

4.
26

 
3.

02
 

2.
46

 
4.

33
 

4.
46

3.
28

 
3.

87
 

3.
77

 
3.

70
 

3.
72

 
3.

72

3.
70

 
3.

67
 

3.
72

 
3.

72
 

3.
59

 
2.

69

3.
00

S
ul

- 
fa

te
 

(S
0<

)

0.
77

 
.7

9 
.3

1 
.7

7 
.7

9 
.8

5

.6
5 

.8
5 

.8
7 

.6
9 

.3
5 

.6
5 

.7
3

.7
5 

.7
3 

.5
6 

.4
6 

.6
0 

.6
2

.6
7 

.6
7 

.6
9 

.6
9 

.5
8 

.4
2

0.
56

C
hl

o
 

ri
de

 
(C

l)

1.
27

 
1.

33
 

.3
7 

1.
30

 
1.

30
 

1.
44

1,
07

 
1.

52
 

1.
41

 
1.

24
 

.4
5 

1,
07

 
1.

24

1.
75

 
1.

55
 

.9
3 

1.
02

 
1.

21
 

1.
35

1.
44

 
1.

30
 

1.
21

 
1.

30
 

1.
04

 
.5

1

0.
87

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
15

 
.1

4 
.0

5 
.1

8 
.1

9 
.1

9

.1
4 

.1
8 

.1
6 

.1
1 

.0
7 

.1
6 

.1
8

.0
7 

.0
7 

.1
0 

.0
2 

.0
8 

.0
7

.0
7 

.0
7 

.0
6 

.0
6 

.0
6 

.0
6

0.
10

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

37
0 

a!
4
5
 

a 
33

2 
36

8 
34

2

25
1

38
2 

29
2 

a 
18

8 
37

8 
39

3

34
7 

35
2 

30
8 

a 
28

2 
33

6 
33

2

33
6 

33
4 

32
6 

a3
18

 
a 

29
3 

a 
20

6

26
4

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
50

 
.2

0 
.4

5 
.5

0 
.4

7

.3
4

.5
2 

.4
0 

.2
6 

.5
1 

.5
3

.4
7 

.4
8 

.4
2 

.3
8 

.4
6 

.4
5

.4
6 

.4
5 

.4
4 

.4
3 

.4
0 

.2
8

0.
36

T
ot

al
 

to
ns

32
,7

40
 

73
,7

80
 

51
,5

70
 

33
,0

60
 

28
,4

20

7,
96

0

24
,6

30
 

17
,7

90
 

27
,7

90
 

35
,8

90
 

22
,3

70

14
,1

80
 

12
,4

50
 

20
, 5

20
 

11
,2

10
 

12
,1

30
 

9,
38

0

7,
14

0 
6,

50
0 

6,
91

0 
6,

63
0 

9,
27

0 
22

, 7
40

92
3.

00
0

P
er

 
ce

nt
 

so
 

di
um 18

 
16

 
19

 
18

 
23 24 20

 
24

 
13

 
18

 
19 28

 
23

 
16

 
19

 
21

 
23 25

 
25

 
25

 
24

 
22

 
16 19

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.7

 
.4

 
.7

 
.7

 
.9 .8 .8

 
.9

 
.4

 
.7

 
.8 1.
1 .9
 

.6
 

.7
 

.8
 

.9 1.
0 

1.
0 

1.
0 .9
 

.8
 

.5 0
.7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

61
2 

61
2 

24
8 

56
9 

60
4 

61
7

40
9 

64
9 

63
6 

51
3 

32
7 

59
7 

63
5

58
8 

60
4 

51
4 

52
0 

54
3 

55
8

57
3 

56
3 

55
1 

55
2 

51
7 

35
7

44
1

PH 8.
2 

8.
1 

8.
0 

7.
7 

7.
8 

7.
9

7.
5

7.
1 

7.
9 

8.
0 

7.
6 

7.
5

7.
7 

7.
6 

7.
6 

7.
8 

7.
5 

7.
7

7.
6 

7.
9 

7.
8 

7.
8 

8.
1 

8.
0

a 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.



NU
EC

ES
 
RI
VE
R 
BA
SI
N

8-
21
10
. 

NU
EC
ES
 
RI
VE
R 
NE

AR
 M

AT
HI

S,
 
TE
X.

L
O
C
A
T
I
O
N
.
 
A
t
 
in
ta
ke
 
to

we
r 

at
 
La

ke
 C
or

pu
s 

Ch
ri

st
i,

 
0.

8 
mi

le
 u

ps
tr

ea
m 

fr
om
 
ga

gi
ng

 
st

at
io

n 
at
 
br
id
ge
 
on
 
St
at
e 

Hi
gh

wa
y 

35
9,
 
20

0 
fe
et
 
do

wn
 

st
re

am
 f

ro
m 

Te
xa
s 

an
d 

Ne
w 

Or
le

an
s 

Ra
il

ro
ad

 
br

id
ge

, 
an
d 

4 
mi
le
s 

so
ut

hw
es

t 
of

 
Ma

th
is

, 
Sa
n 
Pa

tr
ic

io
 C

ou
nt

y.
 

DR
AI

NA
GE

 
A
R
E
A
.
 
1
6
,
6
6
0
 
sq

ua
re

 m
il

es
. 

RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em

ic
al

 
an

al
ys

es
: 

Oc
to
be
r 

19
47
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
47

 
to
 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
74

3 
mi
cr
om
ho
s 

Ma
y 

10
; 

mi
ni
mu
m 

da
il
y,
 
24
7 

mi
cr

om
ho

s 
Fe

b.
 
28
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
44
 M

ay
 
1-
31
; 

mi
ni
mu
m,
 
30

 M
ar
. 

1-
16
. 

EX
TR
EM
ES
, 

19
47
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
04
0 

mi
cr
om
ho
s 

Ju
ly
 
1,

 
19
48
; 

mi
ni
mu
m 

da
il
y,
 
23

3 
mi

cr
om

ho
s 

Ju
ly
 
30
, 

19
49
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
63

 
Ma
y 

1-
20

, 
19
53
; 

mi
ni
mu
m,
 
22

 
Ju
ne
 
1-
30
, 

19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st

ri
ct

 
of
fi
ce
 
at
 
Au
st
in
, 

Te
x.

 
Re

co
rd

s 
of

 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar
 
Oc

to
be

r 
19

57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W

SP
 
15
62
.

Ch
em
ic
al
 a
na

ly
se

s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
. 
..
..
..
.

D
ec

. 
1-

31
 
..
..
..
.

Ja
n.

 
1-

10
, 

19
58

 .
 . 

Ja
n.

 
1

1
-3

1
..
..
..
.

F
eb

. 
1-

28
 
..
..
..
.

M
ar

. 
1-

16
 .
..
..
..

M
a
r 

1
7
 

^
1

A
pr

. 
1-

30
 
..
..
..
.

M
ay

 1
-3

1
Ju

ne
 1

-2
0
..
..
..
..

Ju
ly

 1
-3

1 
..
..
..
..

A
ug

. 
1-

31
 
..
..
..
.

Se
pt

. 
1-

30
 .
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

12
5,

00
0 

46
,4

10
 

5,
62

0 
77

,2
10

 
22

9,
 9

00
 

28
6,

 8
00

25
2,

 9
00

 
16

,2
30

 
5,

19
0 

5,
14

0 
6,

17
0 

10
,2

10

7,
24

0 
39

,2
20

1,
11

3,
00

0

S
il

ic
a 

(S
iO

,) 
pp

m

14
 

14
 

21
 

19
 

12
 

14 16
 

15
 

17
 

15
 

17
 

21 23
 

23 15

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
90

 
2.

30
 

2.
15

 
2.

20
 

1.
60

 
1.

85

2.
15

 
3.

04
 

3.
14

 
2.

84
 

2.
89

 
3.

04

3.
29

 
3.

24

2.
00

M
ag

ne
 

si
um

 
(M

g)

0.
25

 
.3

8 
.3

7 
.3

9 
.2

1 
.2

7

.3
0 

.5
4 

.7
1 

.8
0 

.7
2 

.7
1

.6
6 

.6
0

0.
30

So
 

di
um

 
(N

a) .0
4 

.5
7 

.9
6 

2.
04

 
.1

7 
.3

5

1.
13

 
1.

83
 

2.
26

 
3.

00
 

2.
87

 
2.

61

1.
91

 
1.

83

1.
35

P
ot

as
 

si
um

 
(K

)

0.
18

 
.1

8 
.1

6 
.1

5 
. 

.1
3 

.1
3

.1
5 

.1
6 

.1
6 

.1
8 

.2
0 

.2
3

.2
5 

.2
4

0 
.1

5

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

2.
20

 
2.

70
 

2.
52

 
2.

52
 

1.
75

 
2.

07

2.
41

 
3.

26
 

3.
26

 
3.

02
 

3.
16

 
3.

46

3.
80

 
3.

92

2.
28

S
ul

- 
fa

te
 

(S
O

J

0.
54

 
.7

1 
.7

9 
.8

7 
.5

4 
.5

8

.5
8 

.8
3 

1.
12

 
1.

42
 

1.
25

 
1.

04 .7
7 

.6
7

0.
62

C
hl

o
 

ri
de

 
(C

l)

0.
59

 
1.

07
 

1.
16

 
1.

24
 

.6
8 

.9
0

.7
0 

1.
33

 
1.

80
 

2.
40

 
2.

31
 

2.
03

1.
55

 
1.

41

0.
87

F
lu

o-
 

ri
de

 
(F

)

0.
03 .0

2 
.0

2 
.0

3

.0
3 

.0
2

.0
2  

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

4 
.0

6 
.0

6
 

.0
6 

.0
7

.0
5 

.0
9 

.0
9 

.0
6 

.0
2 

.0
2

.0
1 

.0
1

0
.0

6

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

a 
20

3 
27

1 
29

6 
30

0 
a 

18
6 

22
1

23
1 

33
8 

37
0 

41
5 

39
6 

40
6

36
8 

a 
34

8

23
3

T
on

s 
p

er
 

ac
re

- 
fo

ot
0.

28
 

.3
7 

.4
0 

.4
1 

.2
5 

.3
0

.3
1 

.4
6 

.5
0 

.5
6 

.5
4 

.5
5

.5
0 

.4
7

0.
32

T
ot

al
 

to
ns

35
,0

00
 

17
,1

70
 

2,
25

0 
31

,6
60

 
57

,4
80

 
86

,0
40

78
,4

00
 

7,
47

0 
2,

60
0 

2,
88

0 
3,

33
0 

5,
62

0

3,
62

0 
18

,4
30

35
6,

20
0

P
er

 
ce

nt
 

so
 

di
um 31

 
35

 
42

 
43

 
38

 
38 30

 
33

 
36

 
44

 
43

 
40 31

 
31 36

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
0 

1
.4

 
1.

7 
1.

8 
1.

2 
1.

3

1.
0 

1.
4 

1.
6 

2.
2 

2.
1 

1
.9

1.
4 

1.
3

1.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

33
8 

44
0 

45
9 

47
1 

30
6 

36
3

37
1 

55
1 

60
8 

69
1 

67
0 

64
9

58
6 

57
0

38
0

pH 8.
0 

7.
7 

7
.6

 
7
.9

 
7
.5

 
7
.8

7
.6

 
7.

7 
7.

4 
7
.4

 
7.

8 
7.

5

8.
1 

8.
1  

a 
Ca
lc
ul
at
ed
 f
ro

m 
de

te
rm

in
ed

 c
on
st
it
ue
nt
s.



RI
O 
GR
AN
DE
 B

AS
IN

 

8-
24
92
. 

RI
O 
GR
AN
DE
 
AB
OV
E 

CU
LE

BR
A 

CR
EE

K,
 
NE
AR
 L
OB

AT
OS

, 
CO

LO
.

LO
CA

TI
ON

. 
On

e-
ha

lf
 
mi

le
 
so
ut
he
as
t 

of
 
La
 
Sa
uc
es
, 

7 
mi
le
s 

up
st

re
am

 f
ro
m 
Cu

le
br

a 
Cr
ee
k,
 
an

d 
15
 
mi
le
s 

up
st

re
am

 
fr
om
 g

ag
in

g 
st
at
io
n 

ne
ar
 

Lo
ba

to
s,

 
Co

ne
jo

s 
Co

un
ty

.
DR

AI
NA

GE
 
A
R
E
A
.
 
7
,
7
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y,
 
ab
ov

e 
ga
gi
ng
 
st

at
io

n 
(i

nc
lu

de
s 

2,
94
0 

sq
ua

re
 m

il
es
 
in
 
cl

os
ed

 
ba
si
n 

in
 
no

rt
he

rn
 
pa
rt
 

of
 
Sa

n 
Lu
is
 
Va

ll
ey

, 
Co

lo
.)

.
RE
CO
RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

Oc
to
be
r 

19
46
 
to
 
Se

pt
em

be
r 

19
58
.

EX
TR

EM
ES

, 
19
57
-5
8.
--
Sp

ec
if
ic
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
95
8 
mi
cr
om
ho
s 

Ju
ly
 
14

; 
mi
ni
mu
m 

da
il

y,
 
15
7 

mi
cr

om
ho

s 
Ma
y 

9.
 

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
45
 
Au
g.
 
19
; 

mi
ni
mu
m,
 
28
 N

ov
. 

23
-3

0.
EX
TR
EM
ES
, 

19
46
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
1,
07
0 

mi
cr
om
ho
s 

Ju
ly
 
26

, 
19

48
; 

mi
ni
mu
m 

da
il
y,
 
12
2 

mi
cr

om
ho

s 
Ju
ne
 
1,

 
19

49
. 

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
72

 
Ma
y 

11
-1

4,
 
19

57
; 

mi
ni
mu
m,
 
16
 
De
c.
 
1 

3-
10
, 

19
46
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar

e 
re
si
du
es
 
at

 
18
0 

C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st

ri
ct

 
of
fi
ce
 
at
 
Al
bu
qu
er
qu
e,
 
N.
 
Ma
x.
 

Re
co
rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

ga
gi

ng
 
st

at
io

n 
ne
ar
 
Lo
ba
to
s 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to
 

Se
pt
em
be
r 

19
58

 
gi

ve
n 

in
 W

SP
 1

56
2.
 

Cu
le

br
a 

Cr
ee
k 

wh
ic
h 

en
te
rs
 
th
e 

Ri
o 
Gr

an
de

 b
et
we
en
 
th
e 

sa
mp
li
ng
 
po
in
t 

an
d 

th
e 

ga
gi
ng
 
st

at
io

n 
is
 

us
ua

ll
y 

dr
y 

at
 
it
s 

mo
ut
h.
 

In
fl

ow
 
fr

om
 t

hi
s 

an
d 

ot
he
r 

so
ur

ce
s 

be
tw

ee
n 

sa
mp
li
ng
 
po

in
t 

an
d 

ga
gi
ng
 
st

at
io

n 
oc

cu
rs

 
on

ly
 
af

te
r 

he
av

y 
ra
in
fa
ll
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

10
, 

19
57

 
O

ct
. 

11
-1

8 
..

..
 

O
ct

. 
19

-2
1 

..
..
 

O
ct

. 
22

-2
3 

..
..

 
O

ct
. 

24
-2

8 
..
..
 

O
ct

. 
29

. 
..
..
..
.

O
ct

. 
30

-3
1 

..
..
 

N
ov

. 
1-

7 
..
..
..

N
ov

. 
11

-1
2 

..
..
 

N
ov

. 
13

-1
5 

..
..
 

N
ov

. 
16

 .
..
..
..

N
ov

. 
17

-2
0 

..
..
 

N
ov

. 
21

-2
2 

..
..

 
N

ov
. 

23
-3

0 
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
78

0 
1,

65
0 

75
8 

55
1 

1,
54

0 
52

7 
3,

19
0

12
,1

60
 

5,
44

0 
2,

59
0 

3,
43

0 
1,

20
0 

4,
37

0 
1,

49
0 

6,
31

0

S
il

ic
a 

(S
i0

2) 
pp

m 37

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
09

 
3.

19
 

2.
99

 
2.

20
 

1.
75

 
1.

45
 

.9
5

1.
00

 
1.

05
 

1.
35

 
1.

60
 

1.
40

 
1.

75
 

2.
30

 
1.

80

M
ag

ne
 

si
um

 
(M

g)

1.
07

 
.9

9 
.9

9 
.7

8 
.6

1 
.3

7 
.2

7

.2
5 

.3
1 

.4
3 

.4
7 

.4
1 

.4
9 

.6
4 

.4
9

So
 

di
um

 
(N

a)

2.
61

 
2.

39
 

2.
35

 
1.

57
 

1.
17

 
.8

3 
.5

2

.5
2 

.6
1 

.9
1 

1.
04

 
.8

7 
1.

13
 

1.
26

 
.9

1

P
o

ta
s

 
si

um
 

(K
)

0.
17

B
ic

ar
 

bo
na

te
 

(H
C

03
)

2.
11

 
2.

87
 

2.
05

 
3.

49
 

1.
97

 
.6

7 
1.

11

1.
10

 
.9

8 
1.

74
 

2.
07

 
1.

51
 

2.
13

 
2.

20
 

1.
88

C
ar

 
bo

na
te

 
(C

O
S)

0.
47

 
.0

0 
.6

7 
.0

0 
.8

3 
1.

03
 

.0
0

.0
0 

.3
7 

.0
0 

.0
0 

.1
0 

.0
0 

.0
0 

.0
0

S
ul

- 
fa

te
 

(S
O

J

3.
71

C
hl

o
 

ri
de

 
(C

l)

0.
59

F
lu

o-
 

ri
de

 
(F

)

0.
04

N
i

 
tr

at
e 

(N
O

,)

0.
00

B
or

on
 

(B
) 

pp
m

0.
21

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

46
4 

45
2 

43
1 

26
7 

24
0 

17
7 

12
6

12
6 

13
6 

18
8 

20
6 

18
7 

24
6 

30
0 

22
8

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
63

 
.6

1 
.5

9 
.3

6 
.3

3 
.2

4 
.1

7

.1
7 

.1
8 

.2
6 

.2
8 

.2
5 

.3
3 

.4
1 

.3
1

T
ot

al
 

to
ns

1,
12

0 
1,

01
0 

44
7 

19
8 

50
8 

12
6 

54
2

2,
07

0 
97

9 
67

3 
96

0 
30

0 
1,

44
0 

61
1 

1,
96

0

P
er

 
ce

nt
 

so
 

di
um 38

 
36

 
37

 
35

 
33

 
31

 
30 29

 
31

 
34

 
33

 
32

 
34

 
30

 
28

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
8 

1.
6 

1.
7 

1.
3 

1.
1 .9

 
.7 .7

 
.7

 
1.

0 
1.

0 .9
 

1.
1 

1.
0 .9

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

67
5 

64
8 

62
6 

43
7 

34
5 

27
3 

18
2

18
5 

20
6 

26
9 

31
7 

27
7 

34
6 

42
6 

32
7

pH 8.
9 

7.
9 

8.
7 

8.
1 

9.
0 

9.
6 

7.
7

7.
2 

8.
9 

7.
6 

7.
7 

8.
3 

7.
7 

7.
7 

7.
9



D
ec

. 
1-

31
,1

95
7

Ja
n
. 

1-
25

, 
19

58
Ja

n
. 

26
-3

1 
..

..
F

eb
. 

1-
3,

 
5 

..
.

F
eb

. 
4,

 
6-

17
 .

 .
F

eb
. 

18
-2

8 
..

.

M
ar

. 
1-

14
 
..

..
M

ar
. 

15
-2

3 
. .

 .
M

ar
. 

24
-3

1 
. .

 .
A

p
r.

 
1-

19
 

. 
,

A
pr

. 
2

0
..

..
..

.
A

pr
. 

21
-3

0 
..

.

M
ay

 1
-7

. 
..
..
..

M
ay

 8
-1

5 
.
.
.
.

M
ay

 1
6-

31
 
..

..
Ju

ne
 1

-8
 .

..
..
.

Ju
ne

 9
-1

0
Ju

ne
 1

1-
14

 .
..

.

Ju
ne

 1
5-

21
 .

..
.

Ju
ne

 2
2-

25
 .

..
.

Ju
ne

 2
6 
..
..
..
.

Ju
ne

 2
7 
..
..
..
.

Ju
ne

 2
8-

29
 .

..
.

Ju
ne

 3
0 

-J
u

ly
 3

 .

23
,4

90
12

,7
80

2
,9

5
0

2
,0

5
0

7
,1

7
0

9
,0

3
0

12
,6

70
6
,2

8
0

5,
53

0
12

,1
40 86

1
28

,7
30

15
,8

30
4
8
,3

7
0

94
, 

85
0

3
6
,8

4
0

10
,9

30
13

,3
00

7
,3

7
0

1,
69

0
27

8
26

6
49

0
98

0

__ 38 --  _- -- _ -- -- 46 -- -- __ -- __ -- _ -_  

1
.6

5
1
.6

0
1
.4

5
1.

70
1
.4

5
1
.5

0

1
.5

5
1
.9

5
2
.3

5
2
.5

9
1
.7

5
1
.1

0

1
.3

5 Q6
;

. 
3

J

1
.1

5
1
.2

5 on
. 

9
U

1
.2

5

1
.8

5
2
.3

0
1
.8

5
2
.5

4
3
.0

9
3
.5

9

0
.5

1
.4

9
.3

7
.6

3
.3

5
.5

4

.4
7

.5
4

.7
8

.8
2

.5
7

.3
9

.4
5

.2
1

.3
0

.3
5

.2
0

.3
5

.5
1

.7
2

.5
1

.7
6

.9
0

1
.1

5

0
.9

6
.9

1
.7

4
1
.2

6
1.

13
1
.3

0

1
.2

2
1.

48
1
.9

6
1.

83
1.

13 .6
5

.8
7 C
7 

  
J
 1

.6
5

.8
3

.6
1

1
.0

0

1
.4

8
1.

83
1.

04
1.

87
2
.3

5
2
.8

3

.-
0
.1

5 -- -- -- -- __ -- -- .1
7 -- __ __ -- __ -- __ __ --

2
.3

3
2
.2

9
1
.8

5
1

.9
0

2
.0

0
1

.9
3

1
.9

3
2

.2
9

2
.7

2
2
.7

5
1.

87
1

.2
6

1.
54 .9
8

1
.1

5
1.

38
1

.2
8

1
.6

9

2
.1

6
2

.7
7

9
 

1Q
 

£
. 

O
9

2
.8

2
2
.9

2
2
.8

2

0
.0

0
.0

0
.0

0
1.

03 .0
0

.1
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.0
0

.2
0

.0
0

.0
0

.2
7

0
.6

2

2
.2

7

0
.1

4

.4
5

0
.0

2

.0
5

0
.0

2

.0
0

_-
0
.0

9 -- -- -- -- __ .- -- .1
9 --  _
.

-_ -. -_ -_  __ -_ -_ -- _- --

22
0

21
1

18
0

27
5

19
8

22
5

22
6

26
7

35
4

37
5

24
0

15
2

18
5

12
2

15
5

18
5

12
2

19
0

27
8

34
0

24
2

38
0

45
0

53
8

0
.3

0
.2

9
.2

4
.3

7
.2

7
.3

1

.3
1

.3
6

.4
8

.5
1

.3
3

.2
1

.2
5

.1
7

.2
1

.2
5

.1
7

.2
6

.3
8

.4
6

.3
3

.5
2

.6
1

.7
3

7
,0

5
0

3
,7

1
0

70
8

75
8

1,
94

0
2
,8

0
0

3
,9

3
0

2,
26

0
2,

65
0

6
,1

9
0

28
4

6
,0

3
0

3
,9

6
0

8,
22

0
19

,9
20

9
,2

1
0

1,
86

0
3
,4

6
0

2,
80

0
77

7 92 13
8

29
9

71
5

31 29 29 35 39 39 38 37 39 34 33 30 33 33 31 34 36 38 39 38 31 36 37 37

0
.9 .9 .8 1
.2

1
.2

1
.3

1
.2

1
.3

1
.6

1
.4

1
.0 .8 .9 .7 .8 .9 .8 1
.1 1
.4

1
.5

1
.0

1
.5

1
.7

1
.8

30
9

29
8

26
3

33
8

27
5

32
3

32
6

38
3

50
4

52
2

34
1

21
0

26
7

17
0

21
3

24
8

17
4

27
1

39
1

48
6

34
8

53
5

63
8

75
1

7
.7

7
.5

7
.8

9
.2

7
.8

8
.4

8
.0

8
.1

7
.7

7
.9

7
.3

7
.3

7
.3

7
.2

7
.4

7
.5

7
.6

7
.6

7
.7 s!o 8
.6

7
.8

7
.9

8
.5



RI
O

 G
RA

ND
E 

B
A

S
IN

 C
on

ti
nu

ed

8
-2

4
9

2
. 

R
IO

 G
RA

N
D

E 
A

BO
V

E 
C

U
LE

B
R

A
 

C
R

E
E

K
, 

N
EA

R
 L

O
B

A
TO

S,
 

C
O

L
O

.-
-C

o
n

ti
n

u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ly

 4
 -1

0,
 1

95
8 

Ju
ly

 1
1-

15
. 
..
. 

Ju
ly

 1
6-

19
 
..
. 

Ju
ly

 2
0-

21
 
..
. 

Ju
ly

 2
2-

24
 .

 . 
. 

Ju
ly

 2
5-

27
 

. .
 .

Ju
ly

 2
8.

 .
..
..
.

Ju
ly

 2
9 

..
..
..

Ju
ly

 3
0-

A
ug

. 
2

A
ug

. 
6-

18
 
..
. 

A
ug

. 
1
9
..
..
..

A
ug

. 
2

0
-2

4
..

. 
A

ug
. 

25
-2

9 
. .

 
A

ug
. 

30
-S

ep
t. 

7

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
30

0 
59

5 
52

5 
25

2 
31

7 
33

5

10
5 89

 
29

7 71
 

93
 

73 70
8 77
 

41
8 

34
1 

40
7

S
il

ic
a 

(S
i0

2)
 

pp
m

--

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
94

 
4.

34
 

3.
19

 
2.

79
 

3.
34

 
3.

14

3.
94

 
2.

50
 

4.
09

 
2.

79
 

3.
54

 
2.

84

3.
39

 
2.

99
 

2.
84

 
3.

19
 

2.
74

M
ag

ne
 

si
um

 
(M

g)

1.
23

 
1.

40
 

1.
07

 
.9

9 
1.

32
 

1.
23

1.
32

 
1.

32
 

.9
0 

.8
2 

1.
23

 
.8

2

1.
23

 
.9

9 
.9

0 
1.

15
 

.9
0

So
 

di
um

 
(N

a)

3.
18

 
3.

48
 

2.
83

 
2.

44
 

3.
44

 
2.

96

3.
70

 
3.

00
 

3.
31

 
2.

39
 

3.
26

 
2.

39

3
.3

9
 

3.
22

 
2.

57
 

2.
70

 
2.

65

P
ot

as
 

si
um

 
(K

) --

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2
.8

8
 

3 
no

3 
n
o

2 
on

2.
46

3
1 

*\

3
9*

i

3
1 

^

3
n
c

2 
o

n

2
Q

9

2
Q

T

3
9*

i

3 
72

3.
00

3
*1 

A

3
9
0

C
ar

 
bo

na
te

 
(C

O
,)

0.
00

 
fin .0
0

A
A

.4
7

.0
0 fin .0
0

.0
0

.0
0

.0
0

.0
0 fin .0
0

.0
0

.0
0 nf
i

S
ul

- 
fa

te
 

(S
O

J

--

C
hl

o
 

ri
de

 
(C

l) --

F
lu

o-
 

ri
de

 
(F

) --

N
i

 
tr

at
e 

(N
O

,)

--

B
or

on
 

(B
) 

pp
m --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 59

8 
65

1 
49

5 
44

2 
58

1 
50

0

62
0 

48
0 

57
5 

42
1 

56
3 

43
3

55
8 

51
4 

45
2 

48
0 

44
9

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
81

 
.8

9 
.6

7 
.6

0 
.7

9 
.6

8

.8
4 

.6
5 

.7
8 

.5
7 

.7
7 

.5
9

.7
6 

.7
0 

.6
1 

.6
5 

.6
1

T
ot

al
 

to
ns

1,
05

0 
53

0 
35

2 
15

1 
25

0 
22

8 88
 

58
 

23
2 40

 
72

 
43 53

8 54
 

25
5 

22
2 

24
8

P
er

 
ce

nt
 

so
 

di
um 38

 
38

 
40

 
39

 
42

 
40 41

 
44

 
40

 
40

 
41

 
40 42

 
45

 
41

 
38

 
42

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2
.0

 
2.

1 
1.

9 
1.

8 
2.

2 
2.

0

2.
3 

2.
2 

2.
1 

1.
8 

2.
1 

1.
8

2.
2 

2.
3 

1.
9 

1.
8 

2.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

83
4 

91
6 

70
8 

61
9 

80
5 

72
0

87
4 

68
7 

80
9 

59
7 

78
2 

60
5

78
1 

71
0 

63
6 

68
3 

62
4

pH 8
.2

 
8.

2 
7
.9

 
7
.9

 
8.

7 
7
.8

8.
2 

7.
6 

7
.9

 
7.

3 
7.

6 
7.

9

7
.6

 
8.

2 
7
.7

 
7.

2 
8.

2



S
ep

t 
8-

10
, 

16
58

 .
..

..
..

Se
pt

. 
11

-1
2 

..
Se

pt
. 

13
-1

5 
. .

Se
pt

. 
16

-1
7 

. .
Se

pt
. 

18
-2

0 
. .

Se
pt

. 
21

-2
3 

..
Se

pt
. 

24
-2

5 
. .

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

. .
 .

Q
Q

1
4

0

19
0

O
A

C

14
5

17
1 Q
5

40
9,

40
0

--

3.
29

3 
H

A

2
ft

Q

2
A

(\

2 
o
n

2 
en

2
A

{
\

2
7Q

1.
40

1.
15

1.
40 on .7
6 e
n

.7
2

Q
O

.7
0 90

0.
40

3.
09

1 
96

1 
4

8

1
17

0

2
(\

A

1 
96

2
9
9

0.
91

--

3.
23

3
9

Q

3
n

n

2
Q

C

2 
A

ft

2
r
j(

\

2 
Q

Q

a
l.

5
9

0*
00 n

n 9^ nn nn nn nn nn .0
0

0.
00

--
-

--
--

"

52
4

59
4

4
9
4

1>
\A

7
7

4

Q
O

A

O
C

O

41
4

19
3

0.
71 0

1

C
Q

A
Q

O
R 44 e
n

y
lQ C
O

0.
26

70 RQ 91 Q
C 72 Q
O

C
O

10
6,

40
0

41 41 41 Q
Q

Q
Q

^
7

Q
Q to Q
Q 34

2.
1

2
0 .4

1
a

1
a

1.
0

73
7

Q
Q

1

C
Q

C

c
n

n

Q
Q

7

A
n
o

5
4

0
K

f\
A

C
Q

C

27
1

7.
8

8.
4

7
C

7.
7

7 
5

7.
4

7
0

7
fl -

a 
In

cl
ud

es
 c

ar
bo

na
te

 a
s 

bi
ca

rb
on

at
e.



RI
O 
GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

8-
31
30
. 

RI
O 
GR
AN
DE
 A

T 
OT

OW
I 

BR
ID

GE
, 

NE
AR

 S
AN
 
IL
DE
FO
NS
O,
 
N.
 
ME
X.

RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Oc
to

be
r 

19
46
 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
48
 
to
 
Se

pt
em

be
r 

19
58

.
Se

di
me

nt
 
re

co
rd

s:
 

Oc
to

be
r 

19
47
 
to
 
Se
pt
em
be
r 

19
58
. 

. 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
61
9 

mi
cr
om
ho
s 

Ap
r.

 
20
; 

mi
ni
mu
m 

da
il
y,
 
20
3 
mi
cr
om
ho
s 

Ju
ne
 
12
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
43

 
Se
pt
. 

13
-3

0;
 
mi

ni
mu

m,
 
12
 
Ap

r.
 
26
-3
0,
 
Au

g.
 
1-

7.
 

EX
TR

EM
ES

, 
19
46
-5
8.
--
Sp
ec
if
ic
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
23
0 
mi

cr
om

ho
s 

Au
g.

 
26
, 

19
51
; 

mi
ni
mu
m 

da
il
y,
 
16
5 

mi
cr

om
ho

s 
Ju
ne
 
13
, 

19
52

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
43
 
Se

pt
. 

13
-3
0,
 
19
58
; 

mi
ni
mu
m,
 
12
 A

pr
. 

26
-3

0,
 
Au
g.
 
1-

7,
 
19
58
.

RE
MA
RK
S 

Va
lu

es
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

ca
lc

ul
at

ed
 
fr
om
 
de
te
rm
in
ed
 
co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc

ta
nc

e 
o±
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 d

is
tr
ic
t 

of
fi

ce
 
at
 
Al
bu
qu
er
qu
e,
 
N.
 
Me
x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar

 
Oc

to
be

r 
19

57
 
to

 
Se
pt
em
be
r 

19
58
 

gi
ve
n 

in
 W
SP
 
15

62
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

N
ov

. 
1,

 
19

57
 

..
..
..
.

N
ov

. 
5-

7 
..

..
..

.
N

ov
. 

8
-3

0
..

..
..

.
D

ec
. 

1
-3

1
..

..
..

.

Ja
n.

 
1-

31
, 

19
58

 
. 

F
eb

. 
1
-1

7
..
..
..
.

F
eb

. 
18

-2
2 

..
..
.

F
eb

. 
23

-2
5 

..
..

.
F

eb
. 

26
-2

8 
..

..
.

M
ar

. 
1-

3 
..
..
..
.

M
ar

. 
4-

6 
..

..
..

.
M

ar
. 

7-
17

 
..
..
..

M
ar

. 
18

-3
1 

..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

62
,7

50
 

14
,4

40
 

15
,9

20
 

63
,9

10
 

58
,3

00

45
,4

40
 

24
,6

60
 

12
,9

40
 

9,
38

0 
8,

03
0

4,
97

0 
6,

16
0 

23
,7

50
 

36
.0

10

S
il

ic
a 

(S
i0

2) 
pp

m

24
 

19
 

23
 

23
 

25 36
 

31
 

28
 

24
 

27 30
 

24
 

26
 

26

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 2.
79

 
1.

90
 

2.
59

 
2.

05
 

2.
05

2.
00

 
1.

85
 

2.
89

 
3.

34
 

2.
30

2.
10

 
2.

74
 

1.
90

 
2.

35

M
ag

ne
 

si
um

 
(M

g)

0.
78

 
.4

7 
.7

8 
.7

4 
.6

3

.4
9 

.5
1 

.7
8 

.8
0 

.7
2

.6
7 

.7
0 

.7
2 

.7
2

S
o

 
di

um
 

(N
a) 1.
26

 
.9

1 
1.

04
 

1.
13

 
1.

00

1.
04

 
1.

04
 

1.
35

 
1.

17
 

1.
30

1.
30

 
1.

30
 

1.
22

 
1.

39

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
74

 
2.

15
 

2.
87

 
2.

62
 

2.
29

2.
39

 
2.

21
 

2.
75

 
3.

02
 

2.
18

2.
26

 
2.

74
 

2.
00

 
2.

26

S
ul

- 
fa

te
 

(S
O

J

1.
71

 
.9

0 
1.

25
 

1.
06

 
.9

6

.9
8 

.9
8 

2.
14

 
2.

17
 

2.
04

1.
60

 
1.

83
 

1.
73

 
2.

08

C
hl

o
 

ri
de

 
(C

l)

0.
31

 
.2

0 
.2

8 
.2

5 
.2

5

.3
1 

.2
8 

.2
8 

.2
7 

.2
7

.3
4 

.3
4 

.2
7 

.3
1

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e

(N
cg

0.
02

 
.0

2 
.0

3 
.0

2 
.0

2

.0
1 

.0
1 

.0
1 

.0
2 

.0
0

.0
0 

.0
0 

.0
0 

.0
0

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

29
4 

19
9 

26
6 

23
9 

22
2

23
6 

22
2 

32
3 

33
3 

28
4

26
7 

30
0 

25
4 

29
3

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
40

 
.2

7 
.3

6 
.3

2 
.3

0

.3
2 

.3
0 

.4
4 

.4
5 

.3
9

.3
6 

.4
1 

.3
5 

.4
0

T
ot

al
 

to
ns

25
,1

00
 

3,
90

0 
5,

73
0 

20
,4

50
 

17
,4

90

14
,5

40
 

7,
40

0 
5,

69
0 

4,
22

0 
3,

13
0

1,
79

0 
2,

53
0 

8,
31

0 
14

 
4n

n

P
er

 
ce

nt
 

so
 

di
um 26

 
28

 
24

 
29

 
27 29

 
31

 
27

 
22

 
30 32

 
27

 
52

 
31

S
o

 
di

um
 

ad
so

rp
 

tio
n 

ra
ti

o

0
.9

 
.8

 
.8

 
1.

0 .9 .9
 

1.
0 

1.
0 .8
 

1.
1

1.
1 

1.
0 

1.
1 

1 
1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

44
3 

31
9 

38
7 

36
6 

34
8

34
8 

33
5 

48
5 

51
1 

43
0

40
4 

46
9 

38
4 

44
2

PH 7.
7 

7.
7 

7
.5

 
7
.5

 
7.

6

8.
1 

7.
7 

8.
0 

7.
7 

7
.9 7
.9

 
7
.5

 
8.

0
ft

 
2



A
pr

. 
1-

8,
19

58
 

..
 

A
pr

. 
9-

13
 
..
..
..

A
pr

. 
1

4
-2

5
..

..
..

A
pr

. 
2

6
-3

0
..

..
..

M
ay

 1
-7

..
..

..
..

.
M

ay
 8

-3
1

..
..

..
..

Ju
ne

 1
-1

L
..
..
..
.

Ju
ne

 1
6-

21
 .

..
..
.

Ju
ly

 1
-2

5 
..
..
..
..

A
 no

- 
1 

7

A
ug

. 
8
-1

0
..
..
..
.

A
ug

. 
11

-1
4 

..
..
.

A
ug

. 
1

5
-3

1
..

..
..

Se
pt

. 
1-

4 
..
..
..
.

Se
pt

. 
5-

12
 
..
..
..

Se
pt

. 
13

-3
0 

..
..

.

T
ot

al
 o

r 
w

ei
gh

te
d

24
, 9

10
 

24
,3

70
12

1,
80

0
71

,2
50

91
,5

40
44

5,
70

0

15
1,

10
0

30
, 5

60
22

,2
90

9,
66

0
16

,6
60

4,
67

0

19
, 6

90
1 

9
 

O
7
O

23
,8

10
7 

si
n

7,
82

0
13

,4
10

4,
57

0
15

,5
20

19
,6

10

1,
52

6,
00

0

22
 

20 23 25 23 23 9
9 22 23 1
7 22 32 O
Q 21 20 19 09 28 9
rt 14 24

2.
74

 
3.

29
3.

64
3.

09
2.

99
2.

30

1.
85

1.
50

1.
90

2.
35

2.
05

2.
35

2.
69

1.
90

2.
05

2.
74

2.
10

2
4

0

2.
35

2.
15

2.
00

2.
45

0.
76

 
.8

2
.6

6
.3

9
.3

7
.2

5

O
R

99
.

19
,

.4
3 O
R

.5
.1

.6
1

O
R

.5
1

O
7

.6
7 59

.
9

.7

O
Q

0.
44

1.
17

 
1.

17 .8
3

.4
8

.5
2

.4
8

.5
2

.5
7

.8
7

.9
1

.6
5

1.
09

1.
35 91 .3
5

.7
8

.6
1

1.
13

i 
11 V

I

1.
78

0.
74

2.
57

 
2.

93
3.

16
2.

93
2.

95
2.

49

1.
77

2.
16

2.
84

2 
O

R

2.
44

2.
82

1.
97

2
O

7

2
7
9

2
1

ft

2
7
7

2.
66

2
n
t

i 
11

2.
02

 
2.

14
1.

92 .9
8

.7
1

.4
2

.4
6 1
7

7
1

.6
9

.6
5

1.
25

1.
48 .8
1

.5
4

1.
12 7

Q

1.
15

1.
10 .8
5

1.
92

O
Q

fi

0.
27

 
.2

3
.1

6
.1

1
.2

0
.1

4

.1
1

.1
6

.2
3

.2
0

.1
7

.2
8

-.
34 9

1

.2
5

.2
0 11 .2
8

.1
7

.9
9

0.
20

0.
00

 
.0

1
.0

3
.0

3
.0

2
.0

2

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
1

.0
2

.0
2

.0
0

0.
02

29
7 

32
3

31
7

24
4

23
1

18
4

16
3

14
5

19
4

22
2

20
2

24
4

29
3

19
1

17
2

24
5

18
5

26
4

25
1

19
1

26
6

22
4

0.
40

 
.4

4
.4

3
.3

3
.3

1
.2

5

12
2

.2
0

.2
6

.3
0 9
7

1
1

.4
0

.2
6 99

.
9.9 o

c

.3
6 14 .2
6

.3
6

0.
30

9,
96

0 
10

,7
20

52
,3

70
23

,5
10

28
,3

80
11

1,
40

0

33
,2

40
6,

11
0

5,
80

0
2,

90
0

4,
50

0
1 

54
0

7,
88

0
3,

14
0

5,
48

0
2,

48
0

.1
,9

60
4,

83
0

1,
55

0
4,

04
0

7,
06

0

45
7,

80
0

25
 

22 16 12 13 16 20 25 28 25 9
1 28 29 30 12 19 20 27 28 18 43 20

0
.9

 
.8 .6 .4 .4 .4 .5 .6 .8 .8 .6 .9 1.
1 .9 .6 .5 .9 .9 .5 1
.6

0
.6

45
7 

50
8

49
0

38
2

37
2

28
9

25
3

22
1

30
4

35
0

29
1

44
9

28
9

26
9

38
4

29
3

40
1

38
0

29
1

39
5

34
7

7
.7

 
7
.7 7.
5

7.
6

7.
6

7.
8

7.
4

7.
5

7.
4

7
.5

7
.7

7.
4

7.
7

7.
8

7.
4

7.
7

7.
4

7.
6

7.
7

7.
6

7.
7



RI
O 
GR

AN
DE

 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

8-
35
83
. 

RI
O 

GR
AN
DE
 C

ON
VE
YA
NC
E 

CH
AN

NE
L 
AT

 S
AN
 
MA
RC
IA
L,
 
N.
 
ME

X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n,
 
44
0 

fe
et
 
do
wn
st
re
am
 
fr

om
 g

ra
de

 
co

nt
ro

l 
at
 
ou

tl
et

 
of

 
Sa
n 

Ma
rc

ia
l 

La
ke
, 

15
0 

fe
et
 
do
wn
st
re
am
 
fr

om
 m
ou
th
 
of

 
dr
ai
n 

en
te
ri
ng
 
fr
om
 
le

ft
 
si
de
, 

1,
80

0 
fe
et
 
we
st
 
of

 
Sa
n 

Ma
rc

ia
l 

ga
ge
 
on

 
ra

il
wa

y 
br
id
ge
, 

ab
ou
t 

18
$ 

mi
le
s 

so
ut
hw
es
t 

of
 
Sa
n 

An
to
ni
o 

an
d 

ab
ou

t 
1 
mi
le
 
so
ut
h 

of
 
th
e 

si
te
 
of

 
th
e 

fo
rm
er
 v

il
la

ge
 
of
 
Sa
n 

Ma
rc

ia
l,

 
So

co
rr

o 
Co
un
ty
 

' 
RE
CO
RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an

al
ys

es
: 

Ma
rc

h 
19
54
 
to
 S

ep
te
mb
er
 
19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
rc

h 
19
54
 
to
 
Se

pt
em

be
r 

19
58
. 

Se
di
me
nt
 
re

co
rd

s:
 

Ma
rc

h 
19
54
 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
1,

52
0 

mi
cr
om
ho
s 

Ju
ne

 
23

; 
mi
ni
mu
m 

da
il
y,
 
62
6 

mi
cr
om
ho
s 

Se
pt
. 

13
Pe

rc
en
t 

so
di

um
: 

Ma
xi

mu
m,

 
53
 
Ju
ly
 
16
-3
1;
 
mi
ni
mu
m,
 
37
 
Se
pt
. 

13
.

EX
TR
EM
ES
, 

19
54

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
2,
86
0 

mi
cr
om
ho
s 

Oc
t.

 
25
, 

19
56
; 

mi
ni
mu
m 

da
il
y,
 
52

7 
mi

cr
om

ho
s 

Ju
ne
 
24

 
Ju
ly
 
2,
 
19
57
. 

' 
Pe

rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
66

 
Oc

t.
 
1-
20
, 

No
v.
 
1-
21
, 

19
56
; 

mi
ni
mu
m 

34
 
Ju
ly
 
1-

5,
 
19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0 

C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp
le

s 
av

ai
la

bl
e 

in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Al
bu
qu
er
qu
e,
 
N.
 
Me

x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 
Oc

to
be

r 
19

57
 
to
 S

ep
te
mb
er
 
19

58
 
fu

rn
is

he
d 

by
 
Sa

nt
a 

Fe
 
di
st
ri
ct
 
of

fi
ce

 
of

 
Su

rf
ac

e 
Wa

te
r 

Br
an

ch
; 

re
co

rd
s 

of
 
co
mp
os
it
e 

di
sc

ha
rg

e 
fo
r 

Ri
o 

Gr
an
de
 C

on
ve
ya
nc
e 

Ch
an

ne
l 

at
 
Sa

n 
Ma

rc
ia

l 
an
d 

Ri
o 

Gr
an
de
 
Fl
oo
dw
ay

 
at
 
Sa
n 

Ma
rc

ia
l 

gi
ve
n 

un
de

r 
Ri

o 
Gr

an
de

 
at
 
Sa
n 

Ma
rc

ia
l 

in
 
WS
P 

15
62
. 

Ch
em
ic
al
 
an
al
ys
es
 
fo
r 

Ri
o 

Gr
an

de
 
Fl

oo
d-

 
wa

y 
gi
ve
n 

on
 
pa
ge
 1

00
.

Ch
em
ic
al
 a
na

ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19

57
 t
o 
Se

pt
em

be
r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

11
, 

19
57

 
. 

O
ct

. 
12

-1
3 

..
..
..

O
ct

. 
14

-3
1 

..
..
..

D
ec

. 
1
-3

1
..
..
..
.

Ja
n.

 
1-

31
, 

19
58

 
. 

F
eb

. 
1

-2
8
..
..
..
.

M
at

*
 

1 
3
1

A
pr

. 
1-

30
 
..
..
..

M
ay

 1
, 

8-
31

 a
..
.

Ju
ne

 2
1-

30
 .

..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

4,
48

0 
1,

62
0 

10
, 5

40
 

2,
85

0 25
 

24
 

21
 

26 33
 

23
 

11
2 67

S
il

ic
a 

(S
i0

2)
 

pp
m

31 32
 

34

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 4.
44

 
2.

99
 

4.
04

 
5.

09

4.
79

 
3.

59
 

5.
14

 
5.

54

5.
24

 
6.

74
 

4.
79

 
5.

79

M
ag

ne
 

si
um

 
(M

g)

1.
40

 
.7

0 
1.

15
 

1.
81

1.
89

 
1.

97
 

1.
97

 
1.

97

1.
89

 
2.

22
 

1.
89

 
1.

97

S
o

 
di

um
 

(N
a) 5.
35

 
2.

57
 

5.
26

 
6.

22

5.
74

 
5.

92
 

5.
92

 
5.

74

5.
83

 
6.

79
 

5.
74

 
6.

35

P
ot

as
 

si
um

 
(K

)

0.
19 .1
9 

.2
2

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
77

 
2.

41
 

3.
16

 
4.

92

4.
80

 
3.

67
 

5.
18

 
5.

38

5.
28

 
5.

41
 

6.
20

 
5.

64

S
ul

- 
fa

te
 

(S
O

J

4.
54

5.
56

 

5.
14

C
hl

o
 

ri
de

 
(C

l)

2.
71

2.
34

 

2.
71

F
lu

o-
 

ri
de

 
(F

)

0.
03 .0

3 

.0
3

N
i

 
tr

at
e 

(N
O

,)

0.
05 .0
1 

.0
1

B
or

on
 

(B
) 

pp
m

0.
18

 

.0
7

.0
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n
70

0 
40

5 
67

9 
83

7

77
7 

76
2 

84
2 

84
0

85
2 

96
0 

80
0 

92
0

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
95

 
.5

5 
.9

2 
1.

14

1.
06

 
1.

04
 

1.
15

 
1.

14

1.
16

 
1.

31
 

1.
09

 
1.

25

T
ot

al
 

to
ns

4,
26

0 
89

1 
10

,0
00

 
3,

25
0 26

 
25

 
24

 
30 38

 
30

 
12

2 84

P
er

 
ce

nt
 

so
 

di
um 47

 
41

 
50

 
47 46

 
51

 
45

 
43 44

 
43

 
46

 
45

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

3.
1 

1.
9 

3.
3 

3
.3

3.
1 

3
.5

 
3.

1 
3
.0

3.
1 

3
.2

 
3.

1 
3
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
08

0 
69

9 
1,

08
0 

1,
26

0

1,
18

0 
1,

12
0 

1,
23

0 
1,

23
0

1,
26

0 
1,

44
0 

1,
17

0 
1.

32
0

pH 8.
0 

7.
5 

8
.2

 
7.

9

8.
1 

8
.2

 
8.

0 
7
.9

8.
1 

7.
9 

8.
0 

8 
1

a 
No
 f
lo
w 
M
a
y
 2
-7
.



Ju
ly

 1
-6

 , 
19

58
 .

 . 
Ju

ly
 7

-1
5 

..
..

..
.

Ju
ly

 1
6-

31
 
..
..
..

A
ug

. 
1

-3
1
..
..
..
.

Se
pt

. 
1-

11
 
..
..
..

Se
pt

. 
13

. .
..
..
..
.

Se
pt

. 
12

, 
1
4
-3

0
..

T
ot

al
 o

r 
w

ei
gh

te
d

40
 

4,
38

0
4,

15
0

7,
05

0

2,
38

0
51

2
6,

65
0

44
, 9

80

11 --

5.
39

 
3.

89
4.

39
4

1
4

4.
49

3.
34

4.
34

4.
24

1.
73

 
1.

15
1.

32
1.

15

1.
32 .7
4

.9
9

1.
23

5.
35

 
4.

35
6.

35
5.

66

6.
09

2.
44

4.
52

5.
22

0.
18 --

5.
51

 
3.

61
3.

90
3.

90

3.
90

3.
02

3.
64

3.
65

3.
87 --

2.
06 --

0.
03 -

0.
01 --

0.
07 --

81
2 

62
0

72
6

77
2

77
0

42
4

65
0

69
3

1.
10

 
.8

4
.9

9
1.

05

1.
05 .5
8

.8
8

0
.9

4

44
 

3,
88

0
4

,1
1

0
7

,4
0

0

2,
50

0
29

7
5,

85
0

42
, 2

80

43
 

45 53 51 51 37 46 49

2
.8

 
2.

8
3
.8

3
.4

3
.6

1.
7

2.
8

3
.2

1,
19

0 
92

2
1,

17
0

1,
11

0

1,
16

0
62

6
96

7

1,
06

0

8.
1 

8.
0

8.
2

7
.9

.8
.0

7
.7

7
.7



RI
O 

GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

8-
35

84
. 

RI
O 

GR
AN
DE
 
FL

OO
DW

AY
 A

T 
SA
N 

MA
RC

IA
L,

 
N.

 
ME
X.
 

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
at
 
At
ch
is
on
, 

To
pe

ka
 
an

d 
Sa

nt
a 

Fe
 
Ra

il
wa

y 
Co
. 

br
id

ge
, 

1.
1 

mi
le
s 

do
wn

st
re

am
 
fr
om
 
fo

rm
er

 
si
te
 
of
 
Sa

n 
Ma

rc
ia

l,
So

co
rr

o 
Co

un
ty

, 
an
d 

18
£ 

mi
le
s 

so
ut
hw
es
t 

of
 
Sa
n 

An
to
ni
o.

DR
AI
NA
GE
 
A
R
E
A
.
 
2
7
,
7
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y 
(i
nc
lu
de
s 

2,
94
0 

sq
ua

re
 m

il
es

 
in
 
cl

os
ed

 
ba
si
n 

in
 
Sa
n 

Lu
is
 
Va

ll
ey

, 
Co

lo
.)

. 
RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

Ju
ly
 
19
46
 
to
 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

Ja
nu

ar
y 

19
49
 
to
 
Se
pt
em
be
r 

19
58
. 

Se
di
me
nt
 
re

co
rd

s:
 

Ju
ly

 
19
46
 
to
 S

ep
te
mb
er
 
19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
2,
01
0 

mi
cr
om
ho
s 

Au
g.

 
26
; 

mi
ni

mu
m 

da
il
y,
 
34
4 

mi
cr
om
ho
s 

Ju
ne
 
4.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
51

 F
eb

. 
10

-2
2;

 
mi
ni
mu
m,
 
26

 
Ma

y 
11

-3
1.

 
EX
TR
EM
ES
 

19
46
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
2,

73
0 

mi
cr
om
ho
s 

Ap
r.

 
8,

 
19
53
; 

mi
ni

mu
m 

da
il
y,
 
31
1 
mi

cr
om

ho
s 

Ju
ne
 
14
, 

19
52
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
65
 
Ma
y 

1-
10
, 

19
51
; 

mi
ni
mu
m,
 
22

 
No
v.
 
21

-2
2,

 
28

-3
0,

 
19

47
, 

Ju
ne
 
21
-3
0,
 
19
49
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18
0"
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Al

bu
qu

er
qu

e,
 
N.
 
Me

x.
 

Re
co

rd
s 

of
 
ch
em
ic
al
 
an
al
ys
es
 
an
d 

se
di
me
nt
 
lo

ad
s 

fo
r 

ye
ar

s 
pr
io
r 

to
 
19

46
 
ha
ve

 b
ee

n 
pu
bl
is
he
d 

in
 W

at
er
 B

ul
le

ti
ns

 
of

 
In
te
rn
at
io
na
l 

Bo
un
da
ry
 
an
d 

Wa
te
r 

Co
mm
is
si
on
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to

 
Se

pt
em

be
r 

19
58

 
fu
rn
is
he
d 

by
 
Sa

nt
a 

Fe
 
di

st
ri

ct
 
of

fi
ce

 
of
 
Su

rf
ac

e 
Wa

te
r 

Br
an

ch
; 

re
co

rd
s 

of
 
co
mp
os
it
e 

di
sc
ha
rg
e 

fo
r 

Ri
o 
Gr
an
de
 C

on
ve
ya
nc
e 

Ch
an
ne
l 

at
 
Sa
n 

Ma
rc

ia
l 

an
d 

Ri
o 
Gr

an
de

 
Fl

oo
dw

ay
 
at
 
Sa
n 

Ma
rc

ia
l 

gi
ve

n 
un
de
r 

Ri
o 
Gr

an
de

 
at
 
Sa
n 

Ma
rc
ia
l 

in
 W

SP
 
15
62
. 

Ch
em
ic
al
 
an

al
ys

es
 
fo
r 

Ri
o 
Gr

an
de

 
Co
nv
ey
an
ce
 C

ha
nn
el
 
gi
ve
n 

on
 p

ag
e 

98
.

Ch
em

ic
al

 a
na
ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 

19
57

 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

3,
 

19
57

.. 
O

ct
. 

4
-6

a 
..
..
..

O
ct

. 
8-

9,
11

-1
3 

a.
 

O
ct

. 
14

 
..
..
..
..

O
ct

. 
1
5
-1

6
..

..
..

O
ct

. 
17

-1
8 

..
..
.

O
ct

. 
19

-2
0 

..
..
.

O
ct

. 
21

-2
2 

..
..
.

O
ct

. 
23

-2
7 

..
..
.

O
ct

. 
28

 
..
..
..
..

O
ct

. 
29

-3
1 

..
..

.

N
ov

. 
7-

8 
..
..
..
.

N
ov

. 
9 

..
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

) 16
 5.
9 

3,
79

0 
4,

16
0 

4,
02

0

1,
66

0 
2,

73
0 

25
, 4

20
 

27
,9

40
 

1,
93

0

3,
70

0 
7,

04
0 

16
,4

00
 

14
,8

30
 

7.
04

0

S
il

ic
a 

(S
i0

2)
 

pp
m 33

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 4.
34

 
4.

39
 

4.
49

 
7.

24
 

5.
84

4.
74

 
4.

29
 

6.
89

 
6.

84
 

5.
59

3.
94

 
3.

94
 

3.
14

 
4.

59
 

6.
04

M
ag

ne
 

si
um

 
(M

g)

1.
23

 
1.

23
 

1.
32

 
1.

73
 

1.
40

1.
15

 
1.

15
 

1.
64

 
1.

64
 

1.
15 .8
2 

.8
2 

.7
0 

1.
07

 
1.

23

So
 

di
um

 
(N

a)

3.
35

 
3.

83
 

3.
65

 
4.

35
 

4.
22

3.
61

 
2.

52
 

3.
74

 
4.

09
 

3.
70

2.
74

 
2.

52
 

1.
83

 
3.

13
 

3.
74

P
o

ta
s

 
si

um
 

(K
)

0.
16

B
ic

ar
 

bo
na

te
 

(H
C

03
)

3.
72

 
3.

70
 

3.
56

 
4.

28
 

3.
59

3.
90

 
3.

43
 

4.
06

 
3.

34
 

b2
.8

4

3.
36

 
3.

51
 

2.
90

 
2.

43
 

3.
52

S
ul

- 
fa

te
 

(S
O

J

4.
33

C
hl

o
 

ri
de

 
(C

l)

1.
41

F
lu

o-
 

ri
de

 
(F

)

0.
04

N
i

 
tr

at
e 

(N
O

,)

0.
04

B
or

on
 

(B
) 

pp
m

0.
02

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 58

4 
60

0 
62

7 
87

9 
75

8

63
0 

51
4 

80
9 

85
0 

72
0

50
0 

47
8 

37
0 

60
8 

72
1

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
79

 
.8

2 
.8

5 
1.

20
 

1.
03 .8

6 
.7

0 
1.

10
 

1.
16

 
.9

8

.6
8 

.6
5 

.5
0 

.8
3 

.9
8

T
ot

al
 

to
ns

13
 5 

3,
22

0 
4,

99
0 

4,
14

0

1,
43

0 
1,

91
0 

27
, 9

60
 

32
,4

10
 

1,
89

0

2,
52

0 
4,

58
0 

8,
20

0 
12

, 3
10

 
6.

90
0

P
er

 
ce

nt
 

so
 

di
um 38

 
40

 
39

 
33

 
37 38

 
32

 
30

 
33

 
35 37

 
35

 
32

 
36

 
34

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

2.
0 

2.
3 

2.
1 

2.
1 

2.
2

2.
1 

1.
5 

1.
8 

2.
0 

2.
0

1.
8 

1.
6 

1.
3 

1.
9 

2
.0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

85
9 

90
2 

91
2 

1,
23

0 
1,

06
0

91
4 

75
4 

1,
10

0 
1,

15
0 

99
1

73
7 

70
9 

55
3 

88
3 

1.
01

0

pH 7.
9 

8.
2 

7.
9 

8
.0

 
7,

9

7.
7 

7.
8 

7.
8 

7.
7 

8
.4

7.
9

7.
8

8
.2

7 
*

a 
N

o 
fl

ow
 O

ct
. 

7,
 

10
, 

Ju
ly

 1
2-

A
ug

. 
23

, 
28

-S
ep

t. 
8.

b 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

3)
.



N
ov

. 
10

-1
1,

 
19

57
 

N
ov

. 
12

-3
0 

..
..

.
D

ec
. 

1-
31

. 
..
..
..

Ja
n
. 

1-
31

, 
19

58
. 

F
eb

. 
1-

9 
..
..
..
.

F
eb

. 
10

-2
2 

F
eb

. 
23

-2
8 

M
ar

. 
1
-3

1
. 

A
p
r.

 
1

-4
 .

. 
A

p
r.

 
5-

25
 .

A
p
r.

 
26

-3
0 

..
..

.
M

ay
 1

-1
0

..
..

..
.

M
ay

 1
1-

31
 .
..
..
.

Ju
ne

 1
-1

5.
 .
..
..
.

Ju
n
e 

16
-2

4.
 .
..

..

Ju
ne

 2
5-

30
. 
..

..
.

Ju
ly

 1
-2

 .
..

..
..

.
Ju

ly
 3

-1
1 

a
..
..
 .

.
A

ug
. 

24
- 2

7 
a
..
 . 

.

S
ep

t.
 9

-1
0

..
..

..
S

ep
t.

 
1
1
..

..
..

..
S

ep
t.

 
1
2
..
..
..
..

S
ep

t.
 
1
3
..
..
..
..

S
ep

t.
 
1

4
-3

0
..

..
.

11
,9

20
56

, 3
60

6
2
,1

7
0

5
0
,8

2
0

13
,4

60

22
,7

40
19

,0
20

7
2
,2

5
0

8
,2

0
0

12
4,

80
0

6
2
,9

8
0

11
4,

60
0

32
5,

90
0

17
6,

00
0

6
6

,3
1

0

19
,2

10
3
,9

5
0

5
,1

7
0

67
8

37
1

18
6

1
,1

0
0

1
,2

0
0

5
,9

4
0

56 32 40

5
.0

9
3

.7
4

3.
69

3
.7

4
3
.7

4

4
.1

9
4
.0

4
3.

69
3
.9

4
3
.5

4

3
.2

4
2
.8

9
2
.5

9
2
.4

0
2
.5

9

2.
99

3.
09

3
.6

4
11

.5
8

11
.2

8
6
.5

9
10

.1
8

4
.0

4
3
.5

4

1
.1

5
 

.9
0

.9
0

1
.0

7

.9
0

 
.9

0

.6
8 

.6
1 

.5
1 

.5
1

.5
4

.8
2

.9
0

3
.4

5

3
.0

4
2
.0

6
3
.0

4
1
.1

5

3
.4

4
2
.9

1
3
.0

4
3
.6

5
4
.4

4

5
.4

8
4
.1

8
4
.0

0
3
.5

2
2.

31

1.
48

1
.3

0
1.

09
1
.1

7
1
.7

4

3
.2

6
2
.8

3
3
.4

8
8
.7

9

8
.8

3
5
.3

5
8
.0

0
4
.3

9
2
.8

7

0
.1

4

.1
3

.1
6

2
.7

9
 

|c
3

.2
6

 
3
.2

9
 

3
.4

7
 

3
.4

9

3
.7

5
3
.6

2
3.

31
3
.6

2
3
.1

5

2
.8

7
2
.7

2
2
.5

6
2
.4

4
2
.5

9

2
.9

2
3

.0
0

3
.4

3
3
.8

7

3
.9

3
3
.4

4
4
.8

5
3
.3

1
3
.3

9

3
.4

4

2
.9

6

3.
31

1.
61 .7

3

1.
47

0
.0

5

.0
5

.0
5

0
.0

2

.0
3

.0
2

0
.1

6

.1
1

.1
6

65
4

48
8

50
1

56
2

62
6

71
9

59
5

57
0

55
2

44
4

35
2

31
6

27
5

27
2

32
4

48
0

45
2

52
8

1
,6

0
0

1
,5

7
0

93
9

1
,4

1
0

63
7

49
2

0
.8

9
 

.6
6
 

.6
8
 

.7
6
 

.8
5

.8
1 

.7
8 

.7
5
 

.6
0

.4
8
 

  4
3 

.3
7
 

.3
7

.4
4

.6
5

.6
1

.7
2

2
.1

8

2
.1

4
1

.2
8

1
.9

2
.8

7
.6

7

1
0
,6

1
0

37
, 

20
0

4
2
,2

8
0

38
, 

62
0

11
,4

40

22
, 

29
0

15
,4

10
56

, 
36

0
6
,1

5
0

7
4

,8
8

0

30
, 

23
0

49
, 

28
0

12
0,

 6
00

6
5
,1

2
0

2
9
,1

8
0

12
,4

90
2

,4
1

0
3
,7

2
0

1
,4

8
0

79
4

23
8

2
,1

1
0

1
,0

4
0

3
,9

8
0

36 39 39 43 48 51 45 46 42 34 27
.

27 26 29 36 45 42 43 37 38 38 38 46 39

2
.0

1
.9

2
.0

 
2
.4

 
2

.9

3
.4

 
2

.6
 

2
.6

 
2

.3

1
.1

 
1
.0

1
.0

 
1

.4

2
.3

 
2
.0

 
2
.3

3
.2

3
.3

 
2

.6
 

3
.1

 
2

.7
 

1
.9

91
6

74
7

76
5

81
4

91
2

1
,0

7
0

89
4

84
9

82
0

65
6

52
4

46
8

40
9

40
0

48
2

72
0

67
1

78
3

2
,0

1
0

1
,9

8
0

1
,3

0
0

1
,7

9
0

94
2

72
6

7
.7

 
8

.4
 

7
.8

 
8
.2

 
8
.1

8
.1

7
.7

7
.8

 
7

.8
7
.6

7
.7

7
.6

7
.7

 
7

.9
7
.8

7
.9

 
8

.2
7

.9
 

7
.4

7
.2

7
.3

 
6
.9

 
7
.7

 
7

.6
T

o
ta

l 
o
r 

w
ei

gh
te

d
av

er
ag

e
1,

 3
46

,0
00

3
.2

9
0
.7

6
2.

18
2
.9

2
41

1
0
.5

6
7

5
3

,8
0

0
35

1
.5

60
4

a 
N

o 
H

ow
 O

ct
. 

7,
 

10
, 

Ju
ly

 1
2 

to
 A

ug
. 

23
, 

A
ug

. 
28

 t
o
 S

ep
t.

 8
. 

c 
In

cl
ud

es
 0

,2
0
 e

qu
iv

al
en

t 
p

er
 m

il
li

on
 o

f 
ca

rb
o

n
at

e 
(C

O
3)

.



R
IO

 G
RA

ND
E 

B
A

S
IN

 C
o
n
ti

n
u
ed

 

8
-3

6
1

0
. 

R
IO

 G
RA

ND
E 

BE
LO

W
 E

LE
PH

A
N

T 
BU

TT
E 

DA
M

, 
N

. 
M

EX
.

L
O

C
A

T
IO

N
. A

t 
g
ag

in
g
 s

ta
ti

o
n

 
1
.0

 m
il

es
 

do
w

ns
tr

ea
m

 f
ro

m
 

da
m

, 
li

 
m

il
es

 
u

p
st

re
am

 
fr

om
 C

u
ch

il
lo

 N
eg

ro
 
R

iv
er

, 
an

d 
in

 P
ed

ro
 

A
rm

en
da

ri
s 

G
ra

n
t.

 
D

RA
IN

A
G

E 
A

R
E

A
. 
2
8
,9

0
0
 s

q
u
ar

e 
m

il
e
s,

 
ap

p
ro

x
im

at
el

y
 

(i
n
cl

u
d

es
 

2
,9

4
0

 s
q

u
ar

e 
m

il
es

 
in

 
cl

o
se

d
 

b
as

in
 

in
 

S
an

 L
u
is

 
V

al
le

y
, 

C
o
lo

.)
. 

RE
CO

RD
S 

A
V

A
IL

A
B

L
E

. C
he

m
ic

al
 
a
n

a
ly

se
s;

 
19

33
 
to

 1
9
5
8
.

R
E

M
A

R
K

S
. C

he
m

ic
al

 
an

al
y
se

s 
by

 
th

e
 U

. 
S

. 
D

ep
ar

tm
en

t 
o
f 

A
g

ri
c
u

lt
u

re
, 

A
g
ri

c
u
lt

u
ra

l 
R

es
ea

rc
h
 
S

er
v
ic

e,
 

U
. 

S
. 

S
a
li

n
it

y
 
L

ab
o
ra

to
ry

, 
R

iv
e
rs

id
e
, 

C
a
li

f.
 

R
ec

or
ds

 
o
f 

d
is

ch
ar

g
e 

fo
r 

w
at

er
 

y
ea

r 
O

ct
o

b
er

 
19

57
 
to

 
S

ep
te

m
be

r 
19

58
 g

iv
en

 
in

 W
SP

 
15

62
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

M
on

th

O
ct

ob
er

 1
95

7 
N

ov
em

be
r.

 . 
. 

D
ec

em
be

r.
 . 

. 
Ja

nu
ar

y 
19

58
 

F
eb

ru
ar

y 
. .

 .

M
ay

 .
..
..
..
.

A
ug

us
t. 

..
..
. 

S
ep

te
m

be
r 

. .

N
um

 
b
er

 
of

 
S

am
 

pl
es 20
 

20
 

25
 

20
 

20
 

25
 

20
 

20
 

25
 

20
 

20
 

25

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

) 43
4 

38
1 

52
2 

43
,0

90
 

69
,7

50
 

11
8,

50
0 

10
2,

70
0 

81
,2

40
 

11
3,

20
0 

11
3,

90
0 

10
7,

80
0 

40
,1

80

79
1,

70
0

S
il

ic
a 

(S
i0

2)
 

pp
m 10

 

16 -

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
26

 
3.

48
 

4.
02

 
3.

64
 

3.
79

 
3.

76
 

3.
72

 
3.

64
 

3.
63

 
3.

58
 

3.
23

 
3.

29

3.
60

M
ag

ne
 

si
um

 
(M

g) 1.
09

 
1.

35
 

1.
39

 
1.

21
 

1.
21

 
1.

01
 

1.
19

 
1.

15
 

1.
16

 
1.

21
 

1.
13

 
1.

05

1.
15

So
 

di
um

 
(N

a)

3.
32

 
3.

81
 

4.
00

 
3.

46
 

2.
94

 
3.

13
 

3.
12

 
3.

28
 

3.
25

 
3.

14
 

2.
96

 
2.

78

3.
12

P
ot

as
 

si
um

 
(K

)

0.
13

 

.1
3 -

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
25

 
2.

01
 

2.
85

 
2.

47
 

2.
53

 
2.

51
 

2.
60

 
2.

60
 

2.
75

 
2.

80
 

2.
55

 
2.

67

2.
62

S
ul

- 
fa

te
 

(S
O

J

4.
47

 
5.

51
 

5.
27

 
4.

93
 

4.
64

 
4.

59
 

4.
45

 
4.

39
 

4.
27

 
4.

04
 

3.
80

 
3.

58

4.
29

C
hl

o
 

ri
de

 
(C

l)

1.
20

 
1.

30
 

1.
40

 
1.

10
 

.9
8 

.9
5 

1.
10

 
1.

22
 

1.
20

 
1.

22
 

1.
15

 
1.

10

1.
12

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
3 --

N
i

 
tr

at
e 

(N
O

^

(a
) 

(a
) 

0.
01

 
0 .0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
(a

) 
.0

1 --

B
or

on
 

(B
) 

Pp
m

0.
14

 
.1

4 
.1

3 
.1

0 
.0

9 
.1

2 
.1

4 
.1

3 
.1

3 
.1

3 
.1

0 
.1

2

0.
12

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

51
8 

57
0 

61
1 

57
1 

55
4 

53
2 

53
8 

53
5 

53
8 

51
1 

46
5 

49
8

52
4

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
70

 
.7

8 
.8

3 
.7

8 
.7

5 
.7

2 
.7

3 
.7

3 
.7

3 
.6

9 
.6

3 
.6

8

0.
71

T
ot

al
 

to
ns 30

4 
29

7 
43

3 
33

,6
10

 
52

1,
31

0 
85

,3
20

 
74

,9
70

 
59

,3
10

 
82

, 6
40

 
78

, 5
90

 
67

,9
10

 
27

, 3
20

68
,7

80

P
er

 
ce

nt
 

so
 

di
um 43

 
44

 
43

 
41

 
37

 
40

 
39

 
41

 
40

 
39

 
40

 
39 40

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

2.
3 

2.
5 

2.
4 

2.
2 

1.
9 

2.
0 

2.
0 

2.
1 

2.
1 

2.
0 

2.
0 

1.
9

2.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

76
3 

85
9 

91
3 

81
8 

78
1 

77
8 

78
2 

78
4 

79
4 

76
8 

72
6 

71
3

77
2

pH 8
.0

 
8.

1 
7.

9 
8.

1 
8.

1 
8.

1 
8
.3

 
8
.2

 
7.

9 
7.

9 
8
.0

 
7.

9 --

a 
L

es
s 

th
an

 0
.0

1 
eq

ui
va

le
nt

 p
er

 m
il

li
on

.



RI
O 
GR

AN
DE

 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

RI
O 
GR
AN
DE
 
NE

AR
 E

L 
PA

SO
, 

TE
X.

LO
CA
TI
ON
. 
At
 
ga

gi
ng

 s
ta

ti
on

 
5 
mi
le
s 

no
rt
hw
es
t 

of
 
El

 P
as

o,
 
Te

x.
, 

6 
mi
le
s 

no
rt
hw
es
t 

of
 
Ju

ar
ez

, 
Ch

ih
ua

hu
a,

 
an

d 
1.
9 

ri
ve

r 
mi

le
s 

ab
ov

e 
th
e

A
m

er
ic

an
 D

am
.

DR
AI

NA
GE

 A
R

E
A

. 2
9,

26
7 

sq
u

ar
e 

m
il

es
 

(f
ro

m
 
In

te
rn

at
io

n
al

 B
ou

nd
ar

y 
an

d 
W

at
er

 C
om

m
is

si
on

 W
at

er
 B

u
ll

et
in

 N
um

be
r 

2
7

).
 

RE
CO

RD
S 

A
V

A
IL

A
B

L
E

. C
he

m
ic

al
 
an

al
y

se
s:

 
19

33
 
to

 1
95

8.
 

R
E

M
A

R
K

S.
 C

he
m

ic
al

 
an

al
y
se

s 
by

 
th

e 
U

. 
S

. 
D

ep
ar

tm
en

t 
of

 
A

g
ri

cu
lt

u
re

, 
A

g
ri

cu
lt

u
ra

l 
R

es
ea

rc
h 

S
er

v
ic

e,
 

U
. 

S
. 

S
a
li

n
it

y
 
L

ab
o
ra

to
ry

, 
R

iv
er

si
d

e,
C

a
li

f.
 

R
ec

or
ds

 
of

 
d

is
ch

ar
g

e,
 

e
le

c
tr

ic
a
l 

co
n
d
u
ct

iv
it

y
 

of
 

in
d

iv
id

u
al

 w
at

er
 

sa
m

pl
es

, 
an

d 
th

es
e 

sa
m

e 
ch

em
ic

al
 

an
al

y
se

s 
fo

r 
w

at
er

 
y
ea

r
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
 g

iv
en

 
in

 
In

te
rn

at
io

n
al

 
B

ou
nd

ar
y 

an
d 

W
at

er
 C

om
m

is
si

on
 W

at
er

 B
u

ll
et

in
 N

um
be

rs
 

27
 

an
d 

28
. 

R
ec

or
ds

 
fo

r
p
re

v
io

u
s 

y
ea

rs
 

ar
e 

gi
ve

n 
in

 
e
a
rl

ie
r 

B
u

ll
e
ti

n
s.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

M
on

th

O
ct

ob
er

 1
95

7 
. 

N
ov

em
be

r.
 . 

. .
 

D
ec

em
be

r.
 . 

. .
 

Ja
nu

ar
y 

19
58

 . 
F

eb
ru

ar
y 

..
..

Ju
ly

 .
..
..
..
..

S
ep

te
m

be
r.

 . 
. .

N
um

 
be

r 
of

 
S

am
 

pl
es 29
 

30
 

30
 

31
 

28
 

31
 

30
 

31
 

30
 

31
 

31
 

30

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

2,
37

0 
55

3 
44

0 
40

5 
35

8 
29

, 7
00

 
35

, 0
00

 
42

,9
00

 
55

,0
00

 
68

, 1
00

 
66

, 0
00

 
64

, 4
00

36
5,

 2
26

S
il

ic
a 

(S
iO

J 
Pp

m

48
 

16 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

5.
16

 
8.

46
 

7.
61

 
7.

08
 

7.
69

 
4.

23
 

4.
21

 
4.

22
 

4.
22

 
4.

20
 

4.
17

 
4.

25

4.
24

M
ag

ne
 

si
um

 
(M

g)

1.
94

 
4.

37
 

3.
96

 
3.

42
 

3.
84

 
1.

32
 

1.
34

 
1.

31
 

1.
36

 
1.

37
 

1.
30

 
1.

25

1.
34

So
 

di
um

 
(N

a)

17
.2

3 
47

.1
5 

40
.6

4 
38

.0
6 

38
.5

8 
4.

48
 

4.
71

 
4.

20
 

4.
38

 
4.

47
 

4.
42

 
4.

73

4.
75

P
ot

as
 

si
um

 
(K

)

0.
44

 

.2
3 --

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
70

 
b5

.8
1 

b5
.6

2 
C

5.
45

 
5.

50
 

2.
77

 
2.

90
 

2.
81

 
3.

05
 

3.
00

 
3.

05
 

3.
00

2.
98

S
ul

- 
fa

te
 

(S
O

J

10
.5

6 
23

.8
5 

21
.0

1 
19

.9
9 

20
.4

2 
5.

12
 

5.
32

 
5.

21
 

5.
23

 
5.

12
 

4.
94

 
4.

80

5.
19

C
hl

o
 

ri
de

 
(C

l)

10
.5

0 
30

.6
4 

25
.8

4 
23

.4
2 

24
.6

0 
2.

35
 

2.
20

 
1.

95
 

1.
95

 
2.

10
 

2.
15

 
2.

45

2.
33

F
lu

o-
 

ri
de

 
(F

)

0.
07

 

.0
3 --

N
i

 
tr

at
e 

(N
O

,)

.(a
) 

0.
01

 
(a

) 
(a

) 
(a

) 
(a

) 
(a

) 
(a

) 
(a

) 
.0

1 
.0

1 
.0

1 -

B
or

on
 

(B
) 

pp
m

0.
44

 
.9

0 
.8

1 
.7

7 
.8

1 
.1

2 
.1

7 
.2

0 
.1

1 
.1

5 
.1

3 
.2

2

0.
16

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

1,
55

9 
3,

82
9 

3,
34

6 
3,

11
6 

3,
25

2 
66

7 
67

2 
66

6 
66

8 
70

0 
65

7 
68

4

69
4

T
on

s 
p

er
 

ac
re

- 
fo

ot

2.
12

 
5.

21
 

4.
55

 
4.

24
 

4.
42

 
.9

1 
.9

1 
.9

1 
.9

1 
.9

5 
.8

9 
.9

3

0.
94

T
ot

al
 

to
ns

5,
02

0 
2,

88
0 

2,
00

0 
1,

72
0 

1,
58

0 
27

, 0
00

 
31

,8
00

 
39

, 0
00

 
50

, 0
00

 
64

, 7
00

 
58

, 7
00

 
59

,9
00

50
, 6

30

P
er

 
ce

nt
 

so
 

di
um 71

 
79

 
78

 
78

 
77

 
45

 
46

 
43

 
44

 
44

 
45

 
46 45

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

9.
1 

19
 

17
 

17
 

16
 2.
7 

2.
8 

2.
5 

2.
6 

2.
7 

2.
7 

2.
9

2.
8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

2,
42

0 
5,

69
0 

5,
04

0 
4,

66
0 

4,
78

0 
99

6 
99

1 
97

1 
98

6 
99

7 
97

9 
1,

02
0

1,
02

0

pH 8.
1 

8.
3 

8
.2

 
8
.3

 
8
.2

 
8.

1 
8
.0

 
7
.8

 
7.

8 
8

.0
 

8
.0

 
7.

7 --

a 
L

es
s 

th
an

 0
.0

1 
eq

ui
va

le
nt

 p
er

 m
il

li
on

.
b 

In
cl

ud
es

 0
.2

4 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
3)

.
c 

In
cl

ud
es

 0
.3

2 
eq

ui
va

le
nt

 p
er

 m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
3)

.



RI
O 
GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

RI
O 

GR
AN
DE
 B
EL
OW
 
OL
D 

FO
RT
 Q

UI
TM
AN
, 

TE
X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st
at

io
n 

at
 
th
e 

re
ct

if
ie

d 
ch

an
ne

l 
of
 
th
e 

Ri
o 
Gr

an
de

, 
1.
5 

mi
le

s 
be
lo
w 

Ol
d 

Fo
rt
 
Qu

it
ma

n,
 
an

d 
81

.1
 
ri

ve
r 

mi
le

s 
be
lo
w 

th
e 

Am
er
ic
an
 
Da
m 

at
 
El

 
Pa
so
, 

Te
x.

DR
AI

NA
GE

 A
R
E
A
.
 
3
2
,
0
3
5
 
sq

ua
re

 m
il
es
 
(U

ni
te

d 
St

at
es

 
an

d 
Me
xi
co
; 

fr
om
 
In
te
rn
at
io
na
l 

Bo
un

da
ry

 
an

d 
Wa
te
r 
Co
mm
is
si
on
 W

at
er
 B
ul

le
ti

n 
Nu
mb
er
 
27
).

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
: 

19
33
 
to
 
19
58
.

RE
MA
RK
S.
--
Ch
em
ic
al
 
an
al
ys
es
 
by

 
th
e 

U.
 
S.

 
De
pa
rt
me
nt
 
of
 
Ag
ri
cu
lt
ur
e,
 
Ag

ri
cu

lt
ur

al
 
Re

se
ar

ch
 
Se

rv
ic

e,
 
U.
 
S.
 
Sa
li
ni
ty
 
La
bo
ra
to
ry
, 

Ri
ve
rs
id
e,
 

Ca
li

f.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e,

 
el

ec
tr

ic
al

 
co

nd
uc

ti
vi

ty
 
of
 
in

di
vi

du
al

 w
at
er
 
sa

mp
le

s,
 
an

d 
th
es
e 

sa
me
 
ch
em
ic
al
 
an
al
ys
es
 
fo

r 
wa
te
r 

ye
ar
 

Oc
to

be
r 

19
57
 
to
 
Se
pt
em
be
r 

19
58

 
gi

ve
n 

in
 
In
te
rn
at
io
na
l 

Bo
un
da
ry
 
an

d 
Wa
te
r 

Co
mm

is
si

on
 W

at
er
 B
ul

le
ti

n 
Nu
mb
er
s 

27
 
an

d 
28
. 

Re
co

rd
s 

fo
r 

pr
ev
io
us
 
ye

ar
s 

ar
e 

gi
ve

n 
in

 
ea

rl
ie

r 
Bu
ll
et
in
s.
 

No
 
fl
ow
 N
ov

em
be

r 
to
 M

ar
ch
. 

No
 
sa

mp
le

s 
co

ll
ec

te
d 

Ap
ri

l 
to
 
Au
gu
st
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

M
on

th

O
ct

ob
er

 1
95

7 
S

ep
te

m
be

r 
1
9
5
8
..
..

..

N
um

 
b
er

 
of

 
S

am
 

pl
es 2 4

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
15

0 

19
, 3

00

S
il

ic
a 

(S
i0

2) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
59

 

3.
88

M
ag

ne
 

si
um

 
<M

g) 0.
33

 

.8
0

So
 

di
um

 
(N

a)

2.
56

 

2.
52

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
67

 

2.
15

S
ul

- 
fa

te
 

(S
O

J

1.
23

 

4.
05

C
hl

o
 

ri
de

 
(C

l)

0.
55

 

1.
00

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
04

 

.0
5

B
or

on
 

(B
) 

pp
m

0.
19

 

.0
6

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

25
6 

49
1

T
on

s 
pe

r 
ac

re
- 

fo
ot 0.
35

 

.6
7

T
ot

al
 

to
ns 40

2 

12
,9

00

P
er

 
ce

nt
 

so
 

di
um 57

 

35

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2.
6 

1.
6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

42
5 

72
0

PH 8
.0

 

7.
8



RI
O 

GR
AN
DE
 B
A
S
I
N
 
 Co

nt
in

ue
d

$ 
RI
O 
GR
AN
DE
 A
T 

UP
PE

R 
PR
ES
ID
IO
, 

TE
X.

O 
LO
CA
TI
ON
. 
 
 At

 
ga
gi
ng
 
st

at
io

n,
 
7.
8 

ri
ve

r 
mi
le
s 

ab
ov

e 
ju

nc
ti
on
 
of
 
Ri
o 

Co
nc
ho
s,
 
ab
ou
t 

10
 m

il
es
 
no
rt
hw
es
t 

of
 
th
e 

to
wn

s 
of

 
Pr
es
id
io
, 

Te
x.
 ,

^ 
an
d 

Oj
in
ag
a 

, 
Ch

ih
ua

hu
a,

 
an

d 
28

5.
7 

ri
ve

r 
mi
le
s 

be
lo

w 
Am

er
ic

an
 D

am
 
at
 
El
 
Pa
so
, 

Te
x.

5 
DR

AI
NA

GE
 A

RE
A.
  
 3
4,

98
8 

sq
ua

re
 m

il
es
 
(U
ni
te
d 

St
at
es
 
an
d 

Me
xi
co
; 

fr
om
 
In
te
rn
at
io
na
l 

Bo
un

da
ry

 
an
d 

Wa
te
r 

Co
mm
is
si
on
 W

at
er
 B
ul

le
ti

n 
Nu

mb
er

 
27
)

^ 
RE
CO

RD
S 

AV
AI
LA
BL
E.
--
 Ch

em
ic
al
 
an
al
ys
es
: 

19
35
 
to
 1

95
8.

RE
MA

RK
S.

  
 Ch

em
ic

al
 
an
al
ys
es
 
by

 
th
e 

U.
 
S.

 
De
pa
rt
me
nt
 
of

 
Ag
ri
cu
lt
ur
e,
 
Ag
ri
cu
lt
ur
al
 
Re
se
ar
ch
 
Se

rv
ic

e,
 
U.
 
S.

 
Sa
li
ni
ty
 
La
bo
ra
to
ry
, 

Ri
ve

rs
id

e,
 

Ca
li

f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e,
 
el
ec
tr
ic
al
 
co

nd
uc

ti
vi

ty
 
of

 
in

di
vi

du
al

 w
at

er
 
sa

mp
le

s,
 
an

d 
th
es
e 

sa
me
 
ch

em
ic

al
 
an
al
ys
es
 
fo

r 
wa
te
r 

ye
ar
 

Oc
to

be
r 

19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 
In

te
rn

at
io

na
l 
Bo

un
da

ry
 
an

d 
Wa
te
r 

Co
mm
is
si
on
 W
at

er
 B
ul

le
ti

n 
Nu

mb
er

s 
27

 
an

d 
28

. 
Re
co
rd
s 

fo
r 

pr
ev
io
us
 
ye

ar
s 

ar
e 

gi
ve

n 
in

 
ea

rl
ie

r 
Bu
ll
et
in
s.
 

No
 f

lo
w 

No
ve

mb
er

 
to
 A

pr
il

.

Ch
em

ic
al

 a
na

ly
se
s,

 
wa

te
r 
ye
ar
 O
ct
ob
er
 1
95

7 
to

 S
ep

te
mb

er
 1
95
8

M
on

th

O
ct

ob
er

 1
95

7 
M

ay
 1

95
8 

. .
 .

Ju
ly

 .
..
..
..
.

S
ep

te
m

be
r 

. .

N
um

 
be

r 
of

 
S

am
 

pl
es 5 1 2 6 8 12

R
un

of
f 

(a
cr

e-
 

fe
et

) 
.

2,
48

0 3.
8 

10
6 

30
6 

3,
11

0 
19

, 3
00

S
il

ic
a 

(S
iO

J 
pp

m 14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
 

8.
£ 

8.
-: 

3.
22

 3.
( 

3.
£

M
ag

ne
 

si
um

 
(M

g)

LI
 

12
 

17
 

0.
51

 
13

 1

So
 

di
um

 
(N

a)

1.
57

 
1.

76
 

1.
78

 
2.

37
 

2.
18

 
2.

34

P
ot

as
 

si
um

 
(K

)

0.
14

B
ic

ar
 

bo
na

te
 

(H
C

09
)

2.
05

 
1.

30
 

1.
40

 
2.

60
 

2.
80

 
2.

03

Su
l-

 
fa

te
 

(S
O

J

2.
59

C
hl

o
 

ri
de

 
(C

l)

0.
50

 
.5

0 
.4

0 
.9

5 
.5

2 
.8

0

F
lu

o-
 

ri
de

 
(F

)

0.
03

N
i

 
tr

at
e 

(N
O

,)

0.
06

B
or

on
 

(B
) 

pp
m

0.
11

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

29
6 

81
7 

76
9 

42
7 

39
9 

42
8

T
on

s 
p
er

 
ac

re
- 

fo
ot 0.
40

 
1.

11
 

1.
05

 
.5

8 
.5

4 
.5

8

T
ot

al
 

to
ns 99

2 4
.2

 
11

1 
17

7 
1,

68
0 

11
,2

00

P
er

 
ce

nt
 

so
 

di
um 34

 
16

 
17

 
38

 
36

 
37

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

1.
3 .8
 

.9
 

1.
7 

1.
6 

1.
7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

47
1 

1,
01

0 
97

2 
60

5 
60

1 
63

5

PH 8
.0



R
IO

 G
RA

ND
E 

B
A

S
IN

 C
on

ti
nu

ed

R
IO

 G
RA

ND
E 

AT
 L

A
N

G
TR

Y
, 

TE
X

. 

LO
C

A
TI

O
N

.--
A

t 
ga

gi
ng

 s
ta

ti
o
n
 a

t 
L

an
g
tr

y
, 

T
ex

.,
 

24
.1

 
ri

v
e
r 

m
il

es
 

ab
ov

e 
th

e 
co

n
fl

u
en

ce
 w

it
h
 P

ec
os

 
R

iv
er

, 
an

d 
61

4.
1 

ri
v

e
r 

m
il

es
 

be
lo

w
 t

h
e

DR
AI

NA
GE

 A
R

E
A

. 8
4,

79
5 

sq
u

ar
e 

m
il

es
 

(U
ni

te
d 

S
ta

te
s 

an
d 

M
ex

ic
o;

 
fr

om
 
In

te
rn

at
io

n
al

 B
ou

nd
ar

y 
an

d 
W

at
er

 C
om

m
is

si
on

 W
at

er
 B

u
ll

et
in

 N
um

be
r 

27
).

RE
CO

RD
S 

A
V

A
IL

A
B

L
E

. C
he

m
ic

al
 

an
al

y
se

s;
 

19
44

 
to

 1
95

8.
R

E
M

A
R

K
S.

--
C

he
m

ic
al

 
an

al
y
se

s 
by

 
th

e 
U

. 
S

. 
D

ep
ar

tm
en

t 
of

 
A

g
ri

cu
lt

u
re

, 
A

g
ri

cu
lt

u
ra

l 
R

es
ea

rc
h 

S
er

v
ic

e,
 

U
. 

S
. 

S
a
li

n
it

y
 
L

ab
o

ra
to

ry
, 

R
iv

er
si

d
e,

 
C

a
li

f.
 

R
ec

or
ds

 
of

 
d
is

ch
ar

g
e,

 
e
le

c
tr

ic
a
l 

co
n
d
u
ct

iv
it

y
 

of
 

in
d
iv

id
u
al

 w
at

er
 s

am
pl

es
, 

an
d 

th
es

e 
sa

m
e 

ch
em

ic
al

 
an

al
y

se
s 

fo
r 

w
at

er
 

ye
ar

 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
 

gi
ve

n 
in

 
In

te
rn

at
io

n
al

 B
ou

nd
ar

y 
an

d 
W

at
er

 C
om

m
is

si
on

 W
at

er
 B

u
ll

et
in

 N
um

be
rs

 
27

 
an

d 
28

.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

M
on

th

O
ct

ob
er

 1
95

7 
N

ov
em

be
r.

 . 
. 

D
ec

em
be

r.
. 

. 
Ja

nu
ar

y 
19

58
 

F
eb

ru
ar

y 
. .

 .

A
pr

il
 .
..
..
..

M
ay

 .
..
..
..
.

Ju
ly

 .
..
..
..
.

S
ep

te
m

be
r.

 . 
.

N
um

 
b
er

 
of

 
S

am
 

pl
es 8 5 5 6 6 7 7 9 6 5 4 8

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e.

 .
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

10
7,

 0
00

 
43

, 4
00

 
40

, 1
00

 
35

, 9
00

 
29

, 1
00

 
28

, 8
00

 
17

,1
00

 
27

, 4
00

 
30

, 9
00

 
34

, 5
00

 
44

, 4
00

 
51

3,
 0

00

95
1,

60
0

S
il

ic
a 

(S
iO

s) 
PP

m 29
 

20 __

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
76

 
5.

36
 

4.
71

 
4.

41
 

4.
37

 
4.

39
 

3.
16

 
3.

31
 

4.
00

 
3.

79
 

3.
84

 
3.

88

4.
10

M
ag

ne
 

si
um

 
(M

g)

0.
89

 
1.

44
 

1.
81

 
1.

76
 

1.
86

 
1.

82
 

1.
72

 
1.

35
 

1.
13

 
1.

15
 

.8
0 

.7
3

1.
00

So
 

di
um

 
(N

a)

2.
53

 
4.

72
 

5.
46

 
5.

48
 

5.
56

 
5.

21
 

3.
46

 
2.

18
 

3.
08

 
2.

59
 

2.
36

 
2.

02

2.
78

P
ot

as
 

si
um

 
(K

)

0.
14

 

.1
4 _

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
85

 
2.

95
 

2.
90

 
2.

85
 

2.
91

 
2.

89
 

2.
70

 
2.

75
 

3.
05

 
3.

31
 

a3
.2

7 
2.

75

2.
84

S
ul

- 
fa

te
 

(S
O

J

4.
67

 
6.

63
 

6.
96

 
6.

53
 

6.
51

 
6.

32
 

4.
10

 
3.

08
 

4.
12

 
3.

22
 

2.
91

 
3.

21

4.
04

C
hl

o
 

ri
de

 
(C

l)

0.
80

 
2.

02
 

2.
28

 
2.

32
 

2.
42

 
2.

30
 

1.
70

 
1.

09
 

1.
25

 
1.

02
 

.8
8 

.6
5

1.
04

F
lu

o-
 

ri
de

 
(F

)

0.
08

 

.0
5 _

N
i

 
tr

at
e 

(N
O

,)

0.
03

 
.0

4 
.0

4 
.0

4 
.0

4 
.0

3 
.0

2 
.0

4 
.0

4 
.0

5 
.0

4 
.0

7

0.
05

B
or

on
 

(B
) 

pp
m

0.
10

 
.1

8 
.2

6 
.2

7 
.2

4 
.2

4 
.2

6 
.1

8 
.1

6 
.1

6 
.1

1 
.1

4

0.
16

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

55
2 

78
3 

82
2 

77
9 

78
4 

76
4 

55
3 

45
7 

54
8 

.5
00

 
45

2 
43

8

52
5

T
on

s 
p
er

 
ac

re
- 

fo
ot 0.
75

 
1.

06
 

1.
12

 
1.

06
 

1.
07

 
1.

04
 

.7
5 

.6
2 

.7
5 

.6
8 

.6
1 

.6
0

0.
72

T
ot

al
 

to
ns

80
, 2

00
 

46
, 0

00
 

44
, 9

00
 

38
, 1

00
 

31
,1

00
 

30
, 0

00
 

12
,8

00
 

17
, 0

00
 

23
, 2

00
 

23
, 5

00
 

27
, 1

00
 

30
8,

 0
00

18
5,

 9
00

P
er

 
ce

nt
 

so
 

di
um 31

 
41

 
46

 
46

 
47

 
46

 
41

 
32

 
38

 
34

 
34

 
30 34

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
5 

2.
6 

3.
0 

3.
1 

3.
2 

3
.0

 
2.

2 
1.

4 
1.

9 
1.

6 
1.

5 
1.

3

1.
7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

79
0 

1,
12

0 
1,

17
0 

1,
13

0 
1,

14
0 

1,
11

0 
83

3 
67

9 
81

1 
73

6 
68

8 
63

6

76
3

pH 8
.0

 
8
.2

 
7.

9 
8.

1 
8

.0
 

8
.2

 
8
.0

 
8
.0

 
8
.0

 
7.

9 
8.

1 
7.

8 __

a 
In

cl
ud

es
 0

.1
2 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

3)
.



RI
O 

GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d
 

RI
O 
GR

AN
DE

 A
T 

LA
RE

DO
, 

TE
X.

o
«
'
 "

At
 
sa

gi
ng

 
st

at
io

n,
 
0.
9 
mi

le
 
do

wn
st

re
am

 
fr

om
 h

ig
hw
ay
 
br
id
ge
 b

et
we
en
 L

ar
ed
o,
 
Te
x.
, 

an
d 

Nu
ev

o 
La
re
do
, 

Ta
ma
ul
ip

as
 

Me
x 

an
d 

89
0.
8 

ri
ve

r 
mi
le
s 

be
lo
w 

th
e 

Am
er
ic
an
 D

am
 
at
 
El

 P
as
o,

 
Te

x.
 

' 
'

DR
AI
NA
GE
 A
R
E
A
.
 
1
3
5
,
9
7
6
 
sq
ua
re
 m

il
es
 
in

 U
ni

te
d 

St
at

es
 
an

d 
Me
xi
co
. 

(F
ro

m 
In

te
rn

at
io

na
l 

Bo
un

da
ry

 
an
d 

Wa
te
r 

Co
mm
is
si
on
 W

at
er

 
Bu

ll
et

in
 

NO
. 

f.
t)
 .

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

Ju
ly

 
19
55
 
to

 
Se
pt
em
be
r 

19
58
.

RE
MA

RK
S.

--
Ch

em
ic

al
 
an
al

ys
es

 
ar
e 

by
 U

. 
S.

 
De
pa
rt
me
nt
 
of

 
Ag
ri
cu
lt
ur
e,
 
Ag

ri
cu

lt
ur

al
 R
es

ea
rc

h 
Se
rv
ic
e,
 
U.
 
S.

 
Sa

li
ni

ty
 
La

bo
ra

to
ry

 
Ri
ve
r
 

si
de
, 

Ca
li

f 
Re

co
rd

s 
of

 
di
sc
ha
rg
e,
 
el
ec
tr
ic
al
 
co

nd
uc
ti
vi
ty
 
of

 
in

di
vi

du
al

 w
at
er
 
sa

mp
le

s,
 
an
d 

th
es
e 

sa
me
 
ch

em
ic

al
 
an
al
ys
es
 

fo
r 

wa
te
r 

ye
ar
 
Oc
to
be
r 

19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 
In

te
rn

at
io

na
l 

Bo
un
da
ry
 
an

d 
Wa
te
r 

Co
mm
is
si
on
 W

at
er
 B

ul
le

ti
n 

Nu
mb

er
s 

27
 
an
d 

28
 

Re
co

rd
s 

fo
r 
pr
ev
io
us
 
ye

ar
s 

ar
e 

gi
ve

n 
in

 
ea

rl
ie

r 
Bu
ll
et
in
s.

Ch
em

ic
al

 a
na
ly

se
s,
 w

at
er

 y
ea
r 
Oc

to
be

r 
19
57
 t
o 
Se

pt
em

be
r 

19
58

M
on

th

O
ct

ob
er

 1
95

7
N

ov
em

be
r.

 . 
.

D
ec

em
be

r.
 .
.

Ja
nu

ar
y 

19
58

F
eb

ru
ar

y 
. .

 .

A
pr

il
 .
..

..
..

Ju
ly

 .
..
..

..
.

S
ep

te
m

be
r.

 . 
.

b
er of

Sa
m

 
pl

es 14 8 8 15 10 12 10 14 1?
.

14 11 30

T
ot

al
 o

r 
w

ei
gh

te
d

av
er

ag
e.

 .
..
..
.

R
un

of
f

(a
cr

e-
fe

et
)

25
1,

 3
00

13
6,

 4
00

11
4,

 8
00

14
4,

 0
00

12
6,

90
0

10
6,

70
0

65
, 3

50
18

1,
70

0
30

3,
40

0
11

4,
70

0
Q

fi
 

9
9
fl

85
5,

 5
00

2,
 4

96
, 9

70

S
il

ic
a

(S
i0

2)
pp

m   14  _ _ _ _ 15 ~ ~

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al


ci

um
 

(C
a)

M
ag

ne


si
um

 
(M

g)

4.
54

5.
91

5.
93

3.
64 5.

!
5.

E
.

1.
78

9 0
6.

23
4.

00
3.

37
3 

33
 1

1
.9

.1

4.
58

3.
45

4.
31

So


di
um

 
(N

a)

2.
80

4.
08

5.
24

4.
69

5.
32

4.
96

5.
87

2.
39

1.
40

2.
91

3.
13

1.
16

2.
65

P
ot

as


si
um

 
(K

)    
0.

13  _ _ _ .1
3  ~

B
ic

ar


bo
na

te
 

(H
C

O
,)

2.
55

2.
85

2.
69

2.
47

2.
70

2.
51

2.
55

2.
35

2.
53

2.
60

2.
55

2.
45

2.
53

S
ul

-
fa

te
 

(S
O

J    
3.

81  _ _ __ _
2.

48  ~

C
hl

o
ri

de
 

(C
l) 1.
95

3.
32

4.
10

3.
90

4.
35

4.
20

5.
42

2.
25

1.
25

2.
40

2.
32 .7

0

1.
87

F
lu

o-
ri

de
 

(F
)    

0.
04  __ _ _ _ .0

3 -  

N
i

tr
at

e 
(N

O
,)

   
0.

06  __ _. _ _ .0
6 ~  

B
or

on
(B

)
pp

m    
0.

15  __ _ _ _ .1
2 ~  

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
p
er

m
il

 
li

on 47
8

64
6

73
4

64
5

70
2

66
4

77
4

42
8

30
3

49
3

49
5

29
6

45
0

p
er

ac
re

- 
fo

ot

0.
65 .8

8
1.

00 .8
8

.9
5

.9
0

1.
05 .5
8

.4
1

.6
7

.6
7

.4
0

0.
61

T
ot

al
to

ns

16
3,

 0
00

12
0,

 0
00

11
4,

 0
00

12
7,

 0
00

12
1,

 0
00

96
, 0

00
68

, 6
00

10
5,

 0
00

12
4,

 0
00

76
,8

00
64

, 5
00

34
2,

 0
00

19
3,

47
0

di
um 38 41 47 46 47 47 49 37 29 38 41 25 35

S
o

di
um

ad
so

rp


ti
on

 
ra

ti
o

1.
9

2.
4

3.
1

2.
9

3
.1 3
.0

3.
3

1.
7

1.
1

1.
9

2.
1 .9 1.
7

S
pe

ci
fi

c

an
ce

(m
ic

ro
-

m
ho

s 
at

 
25

°C
)

74
0

1,
00

0
1,

13
0

1,
03

0
1,

12
0

1,
06

0
1,

22
0

66
6

48
7

76
2

77
7

46
2

70
5

PH    7.
9      8
.0 ~  



RI
O 
GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

RI
O 

GR
AN

DE
 A

T 
FA

LC
ON

 
DA
M 

- 
U.
 
S.

 
TA

IL
RA

CE

L
O
C
A
T
I
O
N
.
~
U
.
 
S.

 
Ta

il
ra

ce
 
at
 
Fa
lc
on
 D

am
.

DR
AI

NA
GE

 A
R
E
A
.
 
1
6
4
,
4
8
2
 
sq

ua
re

 m
il
es
 
(f
ro
m 

In
te
rn
at
io
na
l 

Bo
un
da
ry
 
an
d 

Wa
te
r 
Co
mm
is
si
on
 W
at
er
 B
ul

le
ti

n 
Nu
mb
er
 
27

).
RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Ju
ly

 
19

55
 
to

 S
ep
te
mb
er
 1

95
8.

RE
MA
RK
S.
 C
he
mi
ca
l 

an
al
ys
es
 
by

 
th

e 
U.
 
S.

 
De

pa
rt

me
nt

 
of

 
Ag

ri
cu

lt
ur

e,
 
Ag
ri
cu
lt
ur
al
 
Re

se
ar

ch
 
Se

rv
ic

e,
 
U.
 
S.

 
Sa
li
ni
ty
 
La
bo
ra
to
ry
, 

Ri
ve
rs
id
e,
 

Ca
li
f.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e,

 
el
ec
tr
ic
al
 
co

nd
uc

ti
vi

ty
 
of
 
in

di
vi

du
al

 
wa

te
r 

sa
mp

le
s,

 
an

d 
th
es
e 

sa
me
 c

he
mi

ca
l 

an
al
ys
es
 
fo

r 
wa
te
r 

ye
ar
 

Oc
to
be

r 
19
57
 
to

 
Se
pt
em
be
r 

19
58

 
gi
ve
n 

in
 
In
te
rn
at
io
na
l 

Bo
un

da
ry

 
an
d 

Wa
te
r 

Co
mm
is
si
on
 B
ul

le
ti

n 
Nu

mb
er

s 
27

 
an
d 

28
. 

Re
co

rd
s 

fo
r 

pr
ev
io
us
 

ye
ar
s 

ar
e 
gi
ve
n 

in
 
ea

rl
ie

r 
Bu
ll
et
in
s.

Ch
em

ic
al

 a
na

ly
se

s,
 w

at
er
 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 
19
58

M
on

th

O
ct

ob
er

 1
95

7 
N

ov
em

be
r.

 . 
. 

D
ec

em
be

r.
 . 

. 
Ja

nu
ar

y 
19

58
 

F
eb

ru
ar

y 
. .

 .

A
pr

il
 .
..
..
..

Ju
ly

 .
..
..
..
.

S
ep

te
m

be
r.

 . 
.

N
um

 
b
er

 
of

 
S

am
 

pl
es 12

 6 10
 5 4 6 12
 

10
 

13
 7 7 5

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

19
8,

 0
00

 
77

, 5
00

 
13

0,
 0

00
 

46
, 1

00
 

16
, 6

00
 

22
, 6

00
 

22
6,

 0
00

 
26

0,
 0

00
 

40
8,

 0
00

 
79

, 5
00

 
13

3,
 0

00
 

23
5,

 0
00

1,
 8

32
, 3

00

S
il

ic
a 

(S
i0

2) 
pp

m 10
 9 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
74

 
2.

85
 

2.
95

 
3.

01
 

3.
12

 
3.

12
 

3.
06

 
3.

16
 

2.
98

 
2.

87
 

2.
85

 
2.

73

2.
44

M
ag

ne
 

si
um

 
(M

g)

0.
84

 
.9

5 
1.

07
 

.9
9 

1.
07

 
1.

11
 

1.
21

 
1.

10
 

1.
11

 
1.

18
 

1.
15

 
1.

13

1.
09

So
 

di
um

 
(N

a)

2.
28

 
2.

 3
6 

2.
34

 
2.

73
 

2.
68

 
2.

74
 

2.
82

 
2.

97
 

3.
16

 
3.

06
 

3.
10

 
2.

94

2.
85

P
ot

as
 

si
um

 
(K

)

0.
13

 

.1
2 -

B
ic

ar
 

bo
na

te
 

(H
C

O
3)

2.
30

 
2.

47
 

2.
40

 
2.

35
 

2.
40

 
2.

50
 

2.
47

 
2.

35
 

2.
25

 
2.

20
 

2.
18

 
2.

11

2.
30

S
ul

- 
fa

te
 

(S
O

.,)

1.
81

 
1.

95
 

2.
06

 
2.

28
 

2.
38

 
2.

36
 

2.
46

 
2.

57
 

2.
63

 
2.

55
 

2.
53

 
2.

42

2.
39

C
hl

o
 

ri
de

 
(C

l)

1.
80

 
1.

92
 

1.
92

 
2.

25
 

2.
10

 
2.

20
 

2.
25

 
2.

40
 

2.
55

 
2.

45
 

2.
50

 
2.

35

2.
29

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
3 --

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1

0.
01

B
or

on
 

(B
) 

PP
m

0.
13

 
.1

4 
.1

1 
.1

4 
.1

0 
.1

3 
.1

6 
.1

5 
.2

3 
.1

2 
.1

3 
.0

8

0.
11

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

37
0 

38
3 

41
0 

42
6 

42
7 

43
9 

45
4 

47
3 

47
0 

46
1 

45
4 

43
9

44
2

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
50

 
.5

2 
.5

6 
.5

8 
.5

8 
.6

0 
.6

2 
.6

4 
.6

4 
.6

3 
.6

2 
.6

0

0.
60

T
ot

al
 

to
ns

99
, 0

00
 

40
, 3

00
 

72
, 8

00
 

26
, 7

00
 

9,
63

0 
13

,6
00

 
14

0,
 0

00
 

16
6,

 0
00

 
26

1,
 0

00
 

50
, 1

00
 

82
, 5

00
 

14
1,

 0
00

14
3,

 7
00

P
er

 
ce

nt
 

so
 

di
um 39

 
38

 
37

 
40

 
39

 
39

 
40

 
41

 
44

 
42

 
44

 
43 41

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
7 

1.
7 

1.
7 

1.
9 

1.
8 

1.
9 

1.
9 

2.
0 

2.
2 

2.
2 

2.
2 

2.
1

2.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

60
2 

63
0 

64
8 

68
9 

68
2 

69
9 

72
4 

74
0 

75
6 

73
7 

73
5 

71
3

70
9

PH 8
.0

 
8.

0 
7.

8 
7.

8 
8
.2

 
8
.2

 
7.

8 
7.

9 
7.

8 
8
.0

 
8
.0

 
7.

8 ~

I



RI
O 
GR
AN
DE
 B
A
S
I
N
 
 Co
nt
in
ue
d

8-
38
45
. 

PE
CO
S 

RI
VE
R 
BE

LO
W 
AL
AM
OG
OR
DO
 D

AM
, 

N.
 
ME
X.
 

L
O
C
A
T
I
O
N
^
-
A
t
^
g
a
g
i
n
g
 
st
at
io
n^
 
1^
20
0 

fe
et
 
do
wn
st
re
am
 
fr
om
 A

la
mo
go
rd
o 

Da
m,

 
1*
 
mi

le
s 

do
wn

st
re

am
 
fr
om
 A

la
mo

go
rd

o 
Cr

ee
k,

 
an
d 

4|
 
mi

le
s 

no
rt
h-

DR
AI

NA
GE

 A
RE
A.
  
 4,

39
0 

sq
ua

re
 m

il
es
, 

ap
pr
ox
im
at
el
y 

(c
on
tr
ib
ut
in
g 

ar
ea
) 

RE
CO

RD
S 

AV
AI

LA
BL

E.
  
C
h
e
m
i
c
a
l
 
an
al
ys
es
: 

Ju
ne

 
19
37
 
to
 
Se
pt
em
be
r 

19
58

gi
ve

n 
in
 W

SP
 
15
62

m
i
n
i
m
 
*
 ' 
f°
 S

8?
4
df

. 
"
*
 
ca
lc
ul
at
ed
 
fr
om
 
de
te
rm
in
ed
 
co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

at
 
Al

bu
qu

er
qu

e,
 
N.

 
Me
x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

25
, 

19
57

..

Ja
n.

 
1-

31
, 

19
58

.. 
F

eb
. 

1-
28

 .
..
..
..

A
pr

. 
1-

30
 .

..
..

..
M

ay
 1

-7
..
..
..
..
.

M
ay

 8
-2

3 
..
..
..
..

Ju
ly

 1
-3

1
..

..
..

..
A

ug
. 

1-
31

 .
..
..
..

Se
pt

. 
1-

30
 
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
62

0 
22

2 
35

7 
21

6

18
7 

13
3 

20
, 5

30
 

32
,0

20
 

15
,4

90

44
,8

50
 

18
,9

70
 

28
,2

90
 

11
,7

40
 

22
,6

50
 

20
,7

00

21
8,

00
0

S
il

ic
a 

(S
i0

2)
 

pp
m 14

 
13

 
12

 
14 12

 
14

 
14

 
12

 
13 16

 
14

 
13

 
13

 
11

 
14 14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

10
.6

8 
9.

13
 

9.
03

 
10

.0
8

11
.5

8 
12

.9
7 

12
.6

7 
12

.1
8 

9.
03

7.
63

 
5.

69
 

5.
89

 
6.

64
 

7.
63

 
7.

73

8.
48

M
ag

ne
 

si
um

 
(M

g)

1.
56

 
1.

15
 

1.
23

 
1.

73

2.
06

 
2.

55
 

2.
22

 
2.

14
 

1.
73

1.
48

 
1.

15
 

.9
9 

1.
23

 
1.

28
 

1.
56

1.
56

So
 

di
um

 
(N

a)

P
ot

as
 

si
um

 
(K

)

1.
23

 
1.

23
 

1.
63

 
1.

94

2.
34

 
2.

82
 

2.
60

 
1.

88
 

1.
67

1.
29

 
.9

0 
1.

16
 

1.
30

 
1.

60
 

1.
25

1.
52

B
ic

ar
 

bo
na

te
 

(H
C

O
^

2.
07

 
1.

95
 

2.
05

 
2.

16

2.
33

 
2.

46
 

2.
29

 
2.

20
 

2.
16

2.
13

 
1.

95
 

1.
95

 
2.

00
 

2.
02

 
1.

97

2.
08

S
ul

- 
fa

te
 

(S
O

J

10
.3

1 
8.

58
 

8.
89

 
10

.4
3

12
.2

2 
14

.1
4 

13
.6

0 
12

,5
5 

9.
16

7.
39

 
5.

16
 

5.
43

 
6.

43
 

7.
58

 
7.

66

8.
43

C
hl

o
 

ri
de

 
(C

l) 1.
07

 
.9

6 
.9

3 
1.

13

1.
41

 
1.

72
 

1.
58

 
1.

44
 

1.
10 .8
7 

.6
2 

.6
5 

.7
3 

.8
5 

.9
0

0.
99

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
03

)

0.
02

 
.0

2 
.0

2 
.0

3

.0
2 

.0
2 

.0
2 

.0
1 

.0
1

.0
1 

.0
1 

.0
1 

.0
1 

.0
1 

.0
1

0.
01

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

m
il

 
li

on 87
1 

74
4 

76
7 

89
0

1,
03

0 
1,

19
0 

1,
13

0 
1,

05
0 

79
8

66
8 

49
2 

51
4 

58
7 

67
0 

67
6

74
1

T
on

s 
p
er

 
ac

re
- 

fo
ot 1.
18

 
1.

01
 

1.
04

 
1.

21

1.
40

 
1.

62
 

1.
54

 
1.

43
 

1.
09 .9
1 

.6
7 

.7
0 

.8
0 

.9
1 

.9
2

1.
01

T
ot

al
 

to
ns 1,

91
0 

22
4 

37
1 

26
1

26
2 

21
5 

31
,6

20
 

45
, 7

90
 

16
,8

80

40
,8

10
 

12
,1

10
 

19
,8

00
 

9,
39

0 
20

,6
10

 
19

,0
40

22
0,

 2
00

P
er

 
ce

nt
 

so
 

di
um 9 11
 

14
 

14 15
 

15
 

15
 

12
 

13 12
 

12
 

14
 

14
 

15
 

12 13

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
5 .5

 
.7

 
.8 .9

 
1.

0 .9
 

.7
 

.7 .6
 

.5
 

.6
 

.7
 

.8
 

.6 0
.7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
15

0 
1,

01
0 

1,
04

0 
1,

18
0

1,
35

0 
1,

53
0 

1,
43

0 
1,

37
0 

1,
07

0

92
1 

71
1 

73
1 

82
7 

92
1 

96
5

1,
00

0

PH 7.
7 

7.
7 

7.
7 

7
.8

7.
8 

7.
7 

7.
8 

7
.5

 
7.

4

7.
4 

7.
4 

7.
4 

7
.4

 
7
.5

 
7.

5 --



RI
O 
GR

AN
DE

 B
AS

IN
 C

on
ti

nu
ed

 

8-
39

65
. 

PE
CO
S 

RI
VE

R 
NE

AR
 A
RT
ES
IA
, 

N.
 
ME
X.

of
 

R
io

DR
AI

NA
GE

 A
RE
A.
  
 15

,3
00

 s
qu

ar
e 

mi
le
s,
 
ap

pr
ox

im
at

el
y 

(c
on

tr
ib

ut
in

g 
ar
ea
) 

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

 Ch
em

ic
al

 
an

al
ys

es
: 

Ju
ly

 
19
37
 
to

 S
ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Ap
ri
l 

19
49

 
to
 S

ep
te
mb
er
 
19

58
.

Se
di
me
nt
 
re
co
rd
s:
 

Ja
nu

ar
y 

19
49

 
to
 S

ep
te
mb
er
 
19
58

sept
-

1955
;

RE
M

AR
KS

. -
-V

al
u

es
 

re
p
o

rt
ed

 
fo

r 
d
is

so
lv

ed
 
so

li
d
s 

ar
e 

ca
lc

u
la

te
d
 

fr
om

 d
et

er
m

in
ed

 
c
o

n
st

it
u

e
n

ts
. 

R
ec

or
ds

 
of

 
sp

e
c
if

ic
 

co
nd

uc
ta

nc
e 

of
 

il
 W

SP
 I

S
"
 

* 
'*

 
I

1*
0*

0*
1*

"*
' 

N
" 

M
ex

' 
R

ec
or

ds
 

°f
 
d

is
ch

ar
g

e 
fo

r 
w

at
er

 y
ea

? 
O

ct
ob

er
 

19
57

 t
o

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

2,
 

1
9

5
7

..
. 

O
ct

. 
3-

4 
..
..
..
..

O
ct

. 
5-

7 
..
..
..
..

O
ct

. 
8-

10
 .
..
..
..

O
ct

. 
11

 .
..
..
..
..

O
ct

. 
12

 .
..

..
..

..

O
ct

. 
1
3
-1

4
..
..
..

O
ct

. 
1
5
..
..
..
..
..

O
ct

. 
16

-1
7 

..
..
..

O
ct

. 
18

-2
0 

..
..
..

O
ct

. 
2

1
-2

2
..

..
..

O
ct

. 
23

-2
7 

..
..
..

O
ct

. 
2

8
-2

9
..

..
..

O
ct

. 
30

-3
1 

..
..
..

N
ov

. 
1
-3

0
..
..
..
.

D
ec

. 
1
-3

1
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

20
6 

15
5 

22
0 

30
7 

13
5 

13
9

83
5 

29
5 

41
0 

73
4 

38
5 

1,
03

0 
31

9 
29

2

4,
38

0 
4.

14
0

S
il

ic
a 

(S
iO

j) 
pp

m

14
 

15
 

15
 

13
 

15
 

16 12
 

14
 

15
 

15
 

19
 

20
 

22
 

19 18
 6.
2

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

15
.5

7 
17

.6
1 

20
.5

1 
23

.2
5 

22
.1

1 
20

.2
1

6.
54

 
11

.8
8 

19
.8

1 
18

.0
1 

18
.3

1 
20

.7
1 

21
.2

1 
24

.5
5

26
.1

5 
27

.5
4

M
ag

ne
 

si
um

 
(M

g)

4.
36

 
6.

17
 

7.
65

 
9.

95
 

9.
54

 
7.

81

2.
06

 
4.

61
 

6.
66

 
6.

66
 

5.
35

 
7.

73
 

10
.0

3 
11

.4
3

13
.4

9 
14

.0
6

S
o

 
di

um
 

(N
a)

11
 

15
 

22
 

29
 

27
 

19 4 11
 

20
 

16
 

13
 

21
 

25
 

32 40
 

46

P
o
ta

s
 

si
um

 
(K

)

33
 

59
 

10
 

67
 

39
 

20 34
 

96
 

38
 

70
 

84
 

20
 

02
 

74 03
 

09

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

1.
92

 
1.

61
 

1.
57

 
1.

64
 

a
l.

3
5
 

2.
39

2.
20

 
2.

36
 

2.
10

 
2.

38
 

2.
25

 
2.

67
 

3.
05

 
3.

31

2.
92

 
3.

33

S
ul

- 
fa

te
 

(S
O

J

18
.5

9 
22

.0
7 

26
.2

3 
31

.0
2 

30
.1

9 
25

.1
9

6.
37

 
14

.0
5 

24
.9

8 
22

.2
8 

21
.2

4 
25

.6
1 

27
.9

0 
32

.0
6

35
.1

9 
36

.6
4

C
hl

o
 

ri
de

 
(C

l)

10
.7

2 
15

.6
5 

22
.4

2 
30

.1
7 

27
.5

0 
19

.6
0

4.
37

 
11

.9
8 

19
.7

4 
16

.6
4 

13
.9

6 
21

.2
9 

25
.2

4 
33

.2
8

41
.4

5 
47

.6
6

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
03

 
.0

4 
.0

4 
.0

4 
.0

0 
.0

4

.0
0 

.0
6 

.0
3 

.0
7 

.0
5 

.0
7 

.0
7 

.0
7

.1
1 

.0
6

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on

1,
97

0 
2,

47
0 

3,
13

0 
3,

89
0 

3,
67

0 
2,

94
0

79
5 

1,
76

0 
2,

93
0 

2,
58

0 
2,

35
0 

3,
09

0 
3,

47
0 

4,
23

0

4,
88

0 
5.

34
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

2.
68

 
3.

36
 

4.
26

 
5.

29
 

4.
99

 
4.

00

1.
08

 
2.

39
 

3.
98

 
3.

51
 

3.
20

 
4.

20
 

4.
72

 
5.

75

6.
64

 
7.

26

T
ot

al
 

to
ns 55

2 
52

1 
93

7 
1,

62
0 

67
4 

55
6

90
2 

70
5-

 
1,

63
0 

2,
58

0 
1,

23
0 

4,
33

0 
1,

51
0 

1,
68

0

29
,1

00
 

30
,1

00

P
er

 
ce

nt
 

so
 

di
um 36

 
40

 
44

 
47

 
46

 
41 34

 
42

 
44

 
40

 
37

 
43

 
44

 
48 50

 
53

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

3
.6

 
4
.5

 
5.

9 
7.

3 
6.

9 
5.

1

2.
1 

4
.2

 
5.

6 
4
.8

 
4
.0

 
5.

6 
6.

3 
7.

7

9.
0 

10

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

2,
71

0 
3,

45
0 

4,
41

0 
5,

48
0 

5,
08

0 
4,

10
0

1,
20

0 
2,

58
0 

4,
06

0 
3,

61
0 

3,
26

0 
4,

31
0 

4,
84

0 
5.

91
0

6,
83

0 
7,

55
0

pH 7.
4 

7
.6

 
7.

7 
7.

3 
8
.6

 
7
.8 8.
1 

8.
2 

7
.9

 
7
.6

 
7.

4 
7.

7 
7
.8

 
7.

6

8.
2 

8.
2

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



Ja
n.

 
1-

4,
 

19
58

 
..
 

Ja
n.

 
5-

7 
..
..
..
..

Ja
n.

 
8-

19
 .
..
..
..

Ja
n.

 
20

-3
1 

..
..
..

F
eb

. 
1

-2
8

..
..

..
.

M
ar

. 
1-

10
 
..
..
..

M
ar

. 
1
1

-1
5

..
..

..
M

ar
. 

16
 
..
..
..
..

M
a
r 

1
7

 
9
ft

M
a
r 

91
 

9f
t

M
ar

. 
27

-2
8 

..
..
.

M
ar

. 
29

-3
0 

..
..
.

M
ar

. 
31

 -A
pr

. 
2 

. 
A

pr
. 

3
-4

..
..

..
..

A
pr

. 
5
-8

..
..
..
..

A
pr

. 
9
-1

5
..
..
..
.

A
pr

. 
1
6
-2

4
..

..
..

A
pr

. 
2
5
..
..
..
..
.

A
pr

. 
2

6
-3

0
..

..
..

M
a
v

 1
-1

1

M
ay

 1
4-

31
 
..
..
..

Ju
ne

 1
-4

, 
8
-1

1
..
. 

Ju
ne

 5
-7

 .
..
..
..
.

Ju
ne

 1
2-

26
 .
..
..
.

Ju
ne

 2
9-

30
 .
..
..
.

52
4 

56
7

1,
92

0
1,

59
0

3,
57

0
1,

55
0

1,
05

0
98

4
4,

80
0

10
,9

30 78
0

45
6

54
5 

28
2

47
4

78
0

1,
57

0
1,

36
0

17
,5

30

23
,6

00
47

,1
20

9,
65

0 
2,

 2
60

10
,3

50 70
2

31
9

1.
4 

18 13 7.
8

17 15 18 20 18 15 15 18
 

18 21 17 17 22 16 16 '2
5
 

36 23 29 33

27
.1

5 
24

.7
5

26
.5

5
27

.5
4

28
.1

4
27

. 1
5

25
.7

5
26

.1
5

18
.0

1
16

.4
7

17
.3

2
18

.7
1

22
.0

1 
23

.5
5

28
.9

4
28

.7
4

27
.3

5
21

.6
1

18
.1

1

14
.9

7
12

.6
7

10
.9

8 
12

.6
2

11
.3

3
11

. 2
3

is
! 

47

15
.2

1 
13

.0
8

14
.6

4
15

.4
6

17
.4

3
16

.0
4

in
 0

4
lu

. 
sr

t

10
.5

3
5.

26
3.

13
5.

02
6.

17

8.
96

 
11

.3
5

12
.6

6
18

.3
4

14
.8

9
7.

98
3.

54

3.
21

2.
22

,2
.0

6 
2.

96
2.

63
2.

 8
0

4!
 3

6

47
.3

7 
41

.2
3

45
.7

7
48

.4
4

55
.8

0
49

.8
2

39
.0

5
28

.8
6

7.
57

5.
36

10
.3

1
15

. 3
3

21
.4

5 
29

.0
7

40
.9

0
52

.0
0

43
.2

9
14

.7
5

5.
52

4.
68

3 
n

o
 

  U
9

3.
83

 
6.

52
R 

1
7
 

J
. 

1 
I

6
tA

 
. 
iA

3.
44

 
3.

54
3.

23
2.

93
2.

75
2.

64

2.
44

3.
82

2.
85

2.
56

2.
56

2.
61

2.
69

 
2.

33
2.

43
2.

80
2.

56
2.

79
2.

54

2.
43

2.
28

2.
39

 
2.

44
2.

74
2 

51
2.

44

3*
6.

64
 

32
.2

7
36

.8
5

39
.1

4
41

.6
4

39
.5

6

35
.1

9
35

.1
9

20
.3

8
18

.0
3

20
.4

0
22

.9
0

27
.2

7 
32

.2
7

39
.1

4
45

.1
8

39
.7

7
28

.1
1

20
.2

0

16
.4

5
13

.2
0

11
.4

7 
13

.7
4

11
.7

8
1 

9
 

A
Q

l.
£
t»

 U
O

15
.6

8

49
.6

3 
43

.1
5

46
.8

1
49

.3
5

56
.9

6
50

.7
6

38
.0

7
26

.5
1

7.
56

4.
34

9.
64

14
.6

6

22
.4

2 
29

.3
3

40
.8

9
51

.0
4

43
.1

5
13

.4
0

4.
40

3.
95

2.
48

2.
99

 
5.

89
4.

57
5

0
A

 
  

DT
K

12
.9

7

0.
02

 
.1

0
.0

7
.0

2
.0

2

.0
4

.0
2

.0
5 M

. 
U

O

.0
5

.0
4

.0
4
 

.0
4

.0
4

.0
6

.0
5

.0
4

.0
3 ni

. 
U

O

.0
2

.0
2 M

. 
U

O

.0
4

.0
4

.0
6

5
,4

4
0

 
4

,8
1

0
5

,3
0

0
5

,5
8

0
6
,1

8
0

4
,6

8
0

4
,0

8
0

1 
Q

R
fi

1 
, 

9
«

)U

1,
61

0
2,

06
0

3,
25

0

5^
10

0
6,

08
0

5,
26

0
2,

80
0

1,
75

0

1,
47

0
1,

16
0

1,
09

0 
1,

42
0

1,
21

0
1,

29
0

1,
95

0

7.
40

 
6.

54
7.

21
7.

59
8.

40
7.

74

6.
36

5.
55

2.
65

2
10

 
  i

»
2 

nn
 

  o
u

3
4
3
 

. 
Tt

O

4
.4

2
5

1Q
 

. 
O

9

6.
94

8.
27

7.
15

3.
81

2.
38

2
nn

 
  u

u
1.

58
1.

48
1 

01
1
. 

9
O

1
.6

5
1 

7R
 

1 
. 

I J

2.
65

3,
88

0 
3,

71
0

13
,8

00
12

,0
70

29
,9

90
12

,0
00

6,
68

0
5,

46
0

12
,7

20
23

,9
40

2,
18

0
1,

56
0

2,
41

0 
1,

52
0

3,
29

0
6,

45
0

11
,2

30
5,

18
0

41
,7

20

47
, 2

00
74

,4
50

14
,3

00
 

4,
36

0
17

,0
80

*8
45

53
 

52 53 53 55 52 44 25 21 38 41
 

45 50 52 51 11 OO 20 20 17 23
 

30 27 4
1
 

O
l

43

10 9
C

 
. 
J

10 10 12 11 9.
 1 e!
?

2.
2

1.
7

3
1 

  
1

4
4

 
  

O

5
.4

 
7
.0

9
n
 

  
u

1
1 9

4
 

  
^

3.
8

1.
7

1.
6

1.
1

1.
5

2
0

 
  

O

2.
0

2.
4

4!
 5

7,
76

0 
6,

88
0

7*
91

0
8,

72
0

6,
48

0
5,

40
0

2 
A

C
 A

, 
U

U
U

2 
76

0
3 ,

'4
10

4,
47

0 
5,

43
0

6,
93

0
8,

23
0

7,
20

0
3,

61
0

2
9

1
ft

) 
&

1U

1
0 o

n
I 

O
o
U

1
,5

2
0

1
,4

7
0

 
1 

QR
fi

1
 ,
 9

«
)U

1,
70

0
1,

81
0

2,
81

0

8.
0

7
.8

8
.2

7.
4

7
.7 8

1 
  

1

7
9

  
A

7
.6

7
.5

7
.6

7.
7

7.
8 

7
.7 8.
2

7.
 2

7.
6

7.
6

7.
6

7.
6

7
C

 
  

3

7
.9

 
7.

 9
7.

6
7

0
 

. 
O



RI
O

 G
RA

NG
E 

B
A

S
IN

 C
on

ti
nu

ed

8
-3

9
6

5
. 

PE
C

O
S 

R
IV

E
R

 
N

EA
R 

A
R

T
E

S
IA

, 
N

. 
H

E
X

.-
-C

o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
; y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

--
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ly

 1
-2

, 
5-

6,
 

19
58

 
..
..
..
..
..

Ju
ly

 3
-4

 
..
..
..
..

Ju
ly

 7
-8

 
..
..
..
..

Ju
ly

 9
 
..
..
..
..
..

Ju
ly

 1
0-

13
 
..
..
..

Ju
ly

 1
4-

15
. .

..
..
.

Ju
ly

 1
6
-1

9
..
..
..
.

Ju
ly

 2
0-

25
. .

..
..
.

Ju
ly

 2
6
-3

1
..
..
..
.

A
ug

. 
1

..
..
..
..
..

A
ug

. 
2
-1

0
..
..
..
.

A
ug

. 
1
1
-1

4
..
..
..

A
ug

. 
1
5

-1
9

..
..
..

A
ug

. 
20

-2
1 

..
..
.

A
ug

. 
2
2
-3

1
..

..
..

Se
pt

. 
1-

5,
 

9 
..
..
 

Se
pt

. 
6-

8 
..

..
..

.
Se

pt
. 

10
-2

3,
 2

8-
30

 
Se

pt
. 

24
-2

7 
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
50

0 
37

1 
3,

39
0 

90
4 

4,
36

0 
24

6 
23

2

55
3 56

 2.
2 

7,
26

0 
10

9 50 78
5 

19
,2

30
 

2,
71

0 
63

9 
25

,7
20

 
1,

23
0

22
8,

60
0

S
il

ic
a 

(S
i0

2)
 

pp
m

36
 

31
 

22
 

24
 

25
 

27
 

28 33
 

29
 

40
 

23
 

20
 

29 27
 

22
 

27
 

28
 

19
 

21 19

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

19
.0

1 
20

.3
1 

5.
64

 
12

.3
8 

10
.4

8 
11

.8
8 

16
.4

7

19
.5

1 
22

.2
1 

24
.5

5 
15

.1
7 

18
.3

1 
21

.7
1

17
.4

2 
14

.4
7 

16
.1

7 
16

.7
2 

14
.2

7 
15

.5
7

15
.6

2

M
ag

ne
 

si
um

 
(M

g)

6.
41

 
5.

35
 

1.
23

 
3.

04
 

2.
30

 
3.

45
 

5.
02

7.
48

 
10

.2
0 

13
.0

8 
3.

29
 

5.
35

 
8.

47

3.
87

 
2.

55
 

4.
19

 
5.

35
 

2.
47

 
4.

69

4.
19

So
 

di
um

 
(N

a)

18
 

10
 2.
 

6.
 

4.
 

7 15 24
 

37
 

47
 7 14
 

33 9 4 9 14
 5 12 9

P
ot

as
 

si
um

 
(K

)

37
 

30
 

51
 

55
 

02
 

38
 

32 23
 

34
 

07
 

28
 

46
 

02 87
 

95
 

45
 

15
 

53
 

62 66

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
16

 
2.

20
 

3.
18

 
2.

72
 

2.
36

 
2.

20
 

2.
11

2.
18

 
2.

21
 

1.
36

 
2.

18
 

1.
59

 
1.

92

2.
15

 
2.

15
 

2.
15

 
1.

85
 

2.
21

 
2.

39

2.
44

S
ul

- 
fa

te
 

(S
O

J

23
.7

3 
24

.5
7 

3.
87

 
14

.2
0 

11
.4

9 
13

.7
4 

20
.2

0

25
.4

0 
30

.6
1 

37
.8

9 
17

.7
0 

23
.1

1 
28

.5
2

21
.2

4 
16

.0
7 

19
.2

8 
21

.2
4 

15
.6

2 
18

.1
8

17
.9

9

C
hl

o
 

ri
de

 
(C

l)

17
.8

2 
9.

08
 

2.
26

 
5.

02
 

2.
90

 
6.

74
 

14
.4

4

23
.5

8 
36

.6
6 

45
.4

0 
5.

61
 

13
.3

7 
32

.7
1

7.
73

 
3.

72
 

8.
35

 
13

.0
8 

4.
40

 
12

.2
4

8.
97

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
08

 
.1

1 
.0

7 
.0

3 
.0

5 
.0

3 
.0

6

.0
6 

.0
7 

.0
5 

.0
5 

.0
5 

.0
5

.0
4 

.0
3 

.0
3 

.0
5 

.0
4 

.0
7

0.
04

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

2,
76

0 
2,

31
0 

57
4 

1,
40

0 
1,

08
0 

1,
44

0 
2,

32
0

3,
20

0 
4,

31
0 

5,
25

0 
1,

66
0 

2,
42

0 
3,

92
0

2,
01

0 
1,

43
0 

1,
91

0 
2,

30
0 

1,
44

0 
2,

06
0

1,
86

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

3.
75

 
3.

14
 

.7
8 

1.
90

 
1.

47
 

1.
96

 
3.

16

4.
35

 
5.

86
 

7.
14

 
2.

26
 

3.
29

 
5.

33

2.
73

 
1.

94
 

2.
60

 
3.

13
 

1.
96

 
2.

80

2.
53

T
ot

al
 

to
ns

5,
62

0 
1,

16
0 

2,
64

0 
1,

72
0 

6,
41

0 
48

2 
73

3

2,
41

0 
32

8 16
 

16
,4

10
 

35
9 

26
6

2,
14

0 
37

,3
10

 
7,

05
0 

2,
00

0 
50

,4
10

 
3,

44
0

57
8,

40
0

P
er

 
ce

nt
 

so
 

di
um 42

 
29

 
27

 
30

 
24

 
32

 
42 47

 
54

 
56

 
28

 
38

 
52 32

 
23

 
32

 
39

 
25

 
38 33

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

5.
2 

2.
9 

1.
4 

2.
4 

1.
6 

2.
7 

4.
7

6.
6 

9.
3 

11
 2.
4 

4
.2

 
8
.5

3.
0 

1.
7 

3
.0

 
4.

3 
1.

9 
4
.0 3.
1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

3,
79

0 
2,

95
0 

90
7 

1,
90

0 
1,

47
0 

2,
02

0 
3,

23
0

4,
47

0 
6,

12
0 

7,
23

0 
2,

18
0 

3,
27

0 
5,

57
0

2,
62

0 
1,

85
0 

2,
56

0 
3,

11
0 

1,
90

0 
2,

91
0

2,
50

0

PH 7
.9

 
8.

0 
7.

7 
7.

4 
7
.9

 
8.

2 
7.

8

8.
1 

7.
7 

7
.9

 
7.

7 
7
.0

 
6.

1

7
.9

 
7.

7 
7
.8

 
8.

0 
7.

6 
7
.8 --



RI
O 
GR
AN
DE
 B
AS
IN
 

8-
41
01
. 

PE
CO
S 

RI
VE

R 
BE

LO
W 

RE
D 
BL
UF
F 

DA
M 
NE

AR
 O

RL
A,

 
TE
X.

L
O
C
A
T
I
O
N
.
 
J
u
s
t
 
be
lo
w 

da
m,

 
3 
mi

le
s 

up
st

re
am

 f
ro

m 
Sa
lt
 
(S
cr
ew
be
an
) 

Dr
aw
, 

5 
mi
le
s 

no
rt
hw
es
t 

of
 
Or
la
, 

Re
ev

es
 
Co
un
ty
, 

an
d 

14
 
mi
le
s 

uo
st

re
am

 
fr

om
 g

ag
in

g 
st
at
io

n 
ne

ar
 
Or

la
. 

u
y
a
n
c
a
m
 

DR
AI

NA
GE

 A
R
E
A
.
 
2
0
,
7
2
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y 
(c
on
tr
ib
ut
in
g 

ar
ea
) 

RE
CO
RD
S 

AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al

ys
es

: 
Ju
ly
 
19

37
 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc
h 

19
53
 
to
 
Se

pt
em

be
r 

19
58

. 
EX
TR
EM
ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
15

,9
00

 m
ic

ro
mh

os
 
Ma
y 

16
: 

mi
ni
mu
m 

da
il
y,
 
6,
13
0 

mi
cr

om
ho

s 
Ju
ly
 
7

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
73

 
Se
pt
. 

14
-3
0;
 
mi
ni
mu
m,
 
56
 
Au

g.
 
1-
23
. 

EX
T1

94
8
S

' 
19

37
~5
8
'
~
sP

ec
if

ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il

y,
 
24

,2
00

 m
ic

ro
mh

os
 
Se
pt
. 

28
, 

30
, 

19
53
; 

mi
ni
mu
m 

da
il
y,
 
1,
61
0 

mi
cr
om
ho
s 

Ju
ne
 
2,

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
78
 O

ct
. 

4-
8,

 
19

54
; 

mi
ni
mu
m,
 
9 

Au
g.
 
17
-1
9,
 
19
44
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar

e 
ca
lc
ul
at
ed
 
fr
om
 d

et
er
mi
ne
d 

co
ns
ti
tu
en
ts
. 

Re
co
rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Au

st
in

, 
Te
x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

ga
gi

ng
 
st
at
io
n 

ne
ar
 
Or
la
 
fo
r 

wa
te
r 

ye
ar

 
Oc

to
be

r 
19

57
 

to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
62
. 

Me
an

 d
is

ch
ar

ge
 
va
lu
es
 
re
po
rt
ed
 
be

lo
w 

ha
ve
 b

ee
n 

ad
ju
st
ed
 
to
 
ex

cl
ud

e 
in

fl
ow

 f
ro

m 
Sa
lt
 
(S

cr
ew

- 
be
an

) 
Dr
aw
 w
hi
ch
 
en
te
rs
 
Pe
co
s 

Ri
ve
r 

be
tw
ee
n 

sa
mp

li
ng

 p
oi

nt
 
an
d 

ga
gi
ng
 s

ta
ti

on
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
 
..

..
..

.
D

ec
. 

1
-3

1
..

..
..

..
Ja

n.
 

1-
31

, 
19

58
 .

. 
F

eb
. 

1-
28

 
..

..
..

.
M

ar
. 

1-
31

 .
..
..
..

A
pr

. 
1-

30
 
..
..
..

M
ay

 1
-3

1 
..
..
..
.

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1-

23
. 
..
..
..

A
ug

. 
2
4
-3

1
..

..
..

Se
pt

. 
1-

13
 .

..
..
.

Se
pt

. 
14

-3
0 

..
..

.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

2,
20

0 
62

0 
66

4 
66

2 
55

2 
69

4

8,
72

0 
2,

56
0 

11
,2

50
 

13
,2

60
 

6,
87

0 
41

7

4,
14

0 
23

9

52
.8

60

S
il

ic
a 

(S
i0

2) 
pp

m 8.
6 

8.
2 

7.
8 

6.
6 

7
.2

 
4.

6

3.
8 

10
 

10
 

15
 

17
 

18 16
 

16 11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

23
.4

5 
23

.9
0 

24
.3

5 
24

.7
5 

24
.3

5 
24

.3
5

25
.1

5 
28

.6
4 

25
.7

0 
22

.7
0 

24
.9

5 
27

.8
4

22
.7

0 
20

.7
1

24
.5

0

M
ag

ne
 

si
um

 
(M

g)

11
.7

6 
14

.2
3 

13
.8

2 
12

.3
4 

13
.6

5 
13

.6
5

15
.3

8 
17

.6
8 

12
.5

0 
9.

54
 

10
.8

6 
14

.0
6

9.
79

 
12

.8
3

12
.0

9

So
 

di
um

 
(N

a)

81
 

89
 

72
 

64
 

65
 

67 72
 

10
0 67
 

43
 

46
 

79 45
 

91 60

P
ot

as
 

si
um

 
(K

)

.9
1 

.1
7 

.2
6 

.7
8 

.1
7 

.9
5

.8
2 

.0
8 

.5
9 

.5
7 

' 
.1

0 
.5

7

.7
9 

.8
7

.4
6

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

1.
87

 
2.

20
 

2.
25

 
2.

13
 

2.
18

 
2.

28

2.
20

 
2.

11
 

1.
88

 
1.

95
 

1.
84

 
2.

29

1.
75

 
2.

90

1.
97

Su
l-

 
fa

te
 

(S
O

J

32
.0

6 
33

.7
3 

33
.7

3 
32

.0
6 

33
.3

1 
33

.7
3

37
.2

7 
41

.6
4 

36
.2

3 
31

.2
3 

32
.9

0 
37

.6
8

30
.8

1 
28

.3
2

34
.1

4

C
hl

o
 

ri
de

 
(C

l)

83
.1

9 
91

.3
7 

74
.4

5 
67

.6
8 

67
.6

8 
69

.9
4

73
.8

8 
10

2.
65

 
67

.6
8 

42
.5

8 
47

.0
9 

81
.5

0

45
.6

8 
94

.1
9

60
.1

0

P
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
04

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

7,
05

0 
7.

64
0 

6,
65

0 
6,

15
0 

6,
23

0 
6,

39
0

6,
84

0 
8,

80
0 

6,
42

0 
4,

66
0 

5,
02

0 
7,

35
0

4,
80

0 
7,

48
0

5.
90

0

T
on

s 
p
er

 
ac

re
- 

fo
ot 9.
59

 
10

.4
 

9.
04

 
8.

36
 

8.
47

 
8.

69

9.
30

 
12

.0
 

8.
73

 
6.

34
 

6.
83

 
10

.0 6.
53

 
10

.2

8.
02

T
ot

al
 

to
ns

21
,1

00
 

6,
45

0 
6,

00
0 

5,
53

0 
4,

68
0 

6,
03

0

81
,1

00
 

30
,7

20
 

98
,2

10
 

84
,0

70
 

46
,9

20
 

4,
17

0

27
,0

30
 

2,
44

0

42
3.

90
0

P
er

 
ce

nt
 

so
 

di
um 70

 
70

 
65

 
64

 
63

 
64 64

 
68

 
64

 
57

 
56

 
66 58

 
73 62

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

20
 

20
 

17
 

15
 

15
 

16 16
 

21
 

15
 

11
 

11
 

17 11
 

22 14

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

10
, 5

00
 

11
,8

00
 

9,
91

0 
9,

25
0 

9,
47

0 
9,

56
0

9,
97

0 
12

,9
00

 
9,

35
0 

6,
74

0 
7,

25
0 

10
, 8

00

7,
02

0 
11

,7
00

8.
62

0

pH 7
.5

 
7
.4

 
7
.9

 
7.

7 
8.

1 
7.

3

7
.5

 
7.

2 
7

.6
 

7
.4

 
7.

8 
7
.6 7
.9

 
7.

3

8



RI
O 
GR
AN
DE
 B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

PE
CO

S 
RI
VE
R 
NE

AR
 S

HU
ML
A,
 
TE
X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n 
13
.0
 
ri

ve
r 

mi
le
s 

up
st

re
am

 
fr
om
 
th
e 
Pe
co
s 

Hi
gh

 B
ri

dg
e,

 
an

d 
18
.5
 
ri

ve
r 

mi
le
s 

ab
ov
e 

co
nf
lu
en

ce
 w
it

h 
Ri
o

Gr
an

de
, 

wh
ic
h 

co
nf
lu

en
ce

 
is
 
63

8.
2 

ri
ve

r 
mi
le
s 

be
lo
w 

th
e 

Am
er

ic
an

 
Da
m 

at
 
El

 
Pa
so
, 

Te
x.

DR
AI

NA
GE

 
A
R
E
A
.
 
3
5
,
3
0
8
 s
qu

ar
e 

mi
le

s 
(f
ro
m 

In
te

rn
at

io
na

l 
Bo
un
da
ry
 
an

d 
Wa
te
r 

Co
mm
is
si
on
 W

at
er
 B
ul

le
ti

n 
No
. 

27
).

 
RE
CO
RD

S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Ja
nu

ar
y 

19
55

 
to
 
Se

pt
em

be
r 

19
58

. 
Ch

em
ic

al
 
an
al
ys
es
 
fo
r 

th
e 

pe
ri
od
 
Ju
ly
 
19
54
 
th

ro
ug

h 
De

ce
mb

er
19
54
 
ar
e 

av
ai
la
bl
e 

fo
r 

a 
st

at
io

n 
ne

ar
 
th
e 

mo
ut

h 
an
d 

fo
r 

th
e 

pe
ri
od
 
Fe

br
ua

ry
 
19
35
 
th
ro
ug
h 

Ju
ne
 
19
54
 
fo

r 
a 

st
at

io
n 

4.
7 

ri
ve

r 
mi
le
s

up
st

re
am

 
at
 
Pe

co
s 

Hi
gh

 B
ri

dg
e.

 
RE
MA
RK
S.
 C
he
mi
ca
l 

an
al
ys
es
 
ar
e 

by
 
th
e 

U.
 
S.

 
De
pa
rt
me
nt
 
of
 
Ag

ri
cu

lt
ur

e,
 
Ag
ri
cu
lt
ur
al
 
Re

se
ar

ch
 
Se

rv
ic

e,
 
U.

 
S.
 
Sa
li
ni
ty
 
La
bo
ra
to
ry
, 

Ri
ve

r,
si

de
, 

Ca
li
f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e,
 
el
ec
tr
ic
al
 
co

nd
uc

ti
vi

ty
 
fo
r 

in
di
vi
du
al
 
wa
te
r 

sa
mp

le
s,

 
an

d 
th

es
e 

sa
me
 
ch
em
ic
al
 
an
al
ys
es
 
fo
r 

wa
te

r
ye

ar
 
Oc

to
be

r 
19

57
 
to
 S

ep
te
mb
er
 
19
58
 
gi

ve
n 

in
 

In
te

rn
at

io
na

l 
IB
ou
nd
ar
y 

an
d 

Wa
te
r 

Co
mm
is
si
on
 W

at
er
 B

ul
le

ti
n 

Nu
mb

er
s 

27
 
an
d 

28
. 

Re
co
rd
s 

of
pr

ev
io
us
 
ye

ar
s 

ar
e 

gi
ve

n 
in
 
ea

rl
ie

r 
Bu
ll
et
in
s 

fo
r 

st
at

io
n"

ne
ar

 
th
e 
mo
ut
h 

an
d 

fo
r 

a 
st
at
io
n 

4.
7 

ri
ve

r 
mi

le
s 

up
st

re
am

 
at
 
th

e 
Pe

co
s 

Hi
gh

Br
id

ge
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

N
um

 
be

r 
M

on
th

 
of

 
S

am
 

pl
es

O
ct

ob
er

 1
95

7 
5 

N
ov

em
be

r .
..
 

4 
D

ec
em

be
r.

 . 
. 

5 
Ja

nu
ar

y 
19

58
 

3 
F

eb
ru

ar
y 

..
. 

(a
)

A
pr

il
 .
..
..
..
 

2
M

ay
 .
..
..
..
. 

4

Ju
ly

 .
..
..
..
. 

5

S
ep

te
m

be
r.

 . 
. 

5

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

26
, 5

00
 

21
, 6

00
 

13
, 6

00
 

13
, 4

00
 

12
, 2

00
 

12
,9

00
 

10
, 6

00
 

37
, 3

00
 

13
,7

00
 

15
, 6

00
 

10
, 3

00
 

79
, 0

00

26
6,

 7
00

S
il

ic
a 

(S
i0

2) 
pp

m 14
 

14 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

5.
30

 
7.

10
 

8.
35

 
8.

22
 

8.
30

 
9.

09
 

8.
01

 
6.

48
 

6.
24

 
5.

00
 

5.
80

 
2.

91

5.
68

M
ag

ne
 

si
um

 
(M

g)

3.
52

 
4.

82
 

6.
12

 
6.

41
 

6.
70

 
7.

27
 

6.
86

 
4.

22
 

4.
55

 
2.

99
 

4.
29

 
.8

6

3.
72

S
o

 
di

um
 

(N
a)

10
.9

1 
16

.2
7 

19
.2

6 
21

.3
0 

22
.0

6 
24

.2
6 

22
.1

1 
14

.1
6 

14
.8

3 
9.

02
 

13
.1

7 
2.

12

15
.3

8

P
ot

as
 

si
um

 
(K

)

0.
19

 

.1
3 -

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
60

 
2.

77
 

3.
00

 
2.

66
 

2.
62

 
2.

96
 

2.
40

 
2.

65
 

2.
35

 
2.

60
 

2.
40

 
2.

45

2.
59

S
ul

- 
fa

te
 

(S
O

J

5.
51

 
7.

98
 

9.
79

 
10

.2
9 

10
.5

6 
11

.4
1 

10
.5

4 
6.

92
 

7.
22

 
4.

58
 

6.
45

 
1.

15

5.
95

C
hl

o
 

ri
de

 
(C

l)

11
.8

5 
17

.5
0 

21
.2

0 
23

.1
0 

24
.1

0 
26

.4
4 

24
.4

4 
15

.4
0 

16
.4

0 
9.

95
 

14
.7

5 
2.

30

13
.0

2

F
lu

o-
 

ri
de

 
(F

)

0.
04

 

.0
3  

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

5 
.0

4 
.0

5 
.0

4 
.0

4 
.0

2 
.0

4 
.0

3 
.0

5 
.0

3 
.0

4

0.
04

B
or

on
 

(B
) 

pp
m

0.
18

 
.2

2 
.2

0 
.2

2 
.2

6 
.2

1 
.3

4 
.2

0 
.2

1 
.1

5 
.2

4 
.0

5

0.
16

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

1,
27

0 
1,

78
0 

2,
18

0 
2,

29
0 

2,
40

0 
2,

60
0 

2,
41

0 
1,

63
0 

1,
66

0 
1,

10
0 

1,
51

0 
36

6

1,
37

0

T
on

s 
pe

r 
ac

re
- 

fo
ot

1.
72

 
2.

42
 

2.
97

 
3.

11
 

3.
24

 
3.

53
 

3.
28

 
2.

22
 

2.
25

 
1.

50
 

2.
05

 
.5

0

1.
87

T
ot

al
 

to
ns

45
, 6

00
 

52
, 3

00
 

40
, 4

00
 

41
,7

00
 

39
, 5

00
 

45
, 5

00
 

34
, 8

00
 

50
, 0

00
 

30
, 8

00
 

23
, 4

00
 

21
, 1

00
 

39
, 5

00

41
, 5

00

P
er

 
ce

nt
 

so
 

di
um 55

 
58

 
57

 
59

 
60

 
60

 
60

 
57

 
58

 
53

 
57

 
36 51

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

5.
2 

6.
7 

7.
2 

7.
9 

8
.0

 
8.

5 
8.

1 
6.

1 
6.

4 
4.

5 
5.

9 
1.

5

5.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

2,
04

0 
2,

81
0 

3,
38

0 
3,

56
0 

3,
70

0 
4,

03
0 

3,
74

0 
2,

58
0 

2,
65

0 
1,

76
0 

2,
42

0 
61

6

2,
17

0

PH 8
.0

 
8
.2

 
7.

9 
8

.0
 

8
.0

 
8.

2 
7
.9

 
8
.0

 
8
.0

 
7.

8 
7
.8

 
7.

8  

a 
N

o 
sa

m
pl

es
 c

ol
le

ct
ed

; 
es

ti
m

at
ed

.



PA
RT

 
9.
 

CO
LO

RA
DO

 
RI
VE
R 
BA

SI
N

CO
LO

RA
DO

 R
IV

ER
 M
AI
N 

ST
EM
 

9-
72

5.
 

CO
LO

RA
DO

 R
IV
ER
 N

EA
R 
GL

EN
WO

OD
 S

PR
IN
GS
, 

CO
LO

.

L
O
C
A
T
I
O
N
.
 
A
t
 
Sh

os
ho

ne
 p

ow
er

 
pl
an
t,
 
6 
mi
le
s 

up
st

re
am

 f
ro

m 
ga

gi
ng

 
st

at
io

n 
at
 
Gl

en
wo

od
 
Sp
ri
ng
s,
 
Ga

rf
ie

ld
 
Co

un
ty

, 
wh
ic
h 

is
 
ha
lf
 
a 
mi

le
up
st
re
am
 
fr
om
 R
oa

ri
ng
 
Fo

rk
.

DR
AI

NA
GE

 A
R
E
A
.
 
4
,
5
6
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y 
(a
bo
ve
 
ga

gi
ng

 
st
at
io
n)
. 

RE
CO
RD
S 
AV

AI
LA

BL
E.

--
Ch

em
ic

al
 
an

al
ys

es
: 

Oc
to
be
r 

19
41

 
to
 S
ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
y 

19
49
 
to
 
Se

pt
em

be
r 

19
58

. 
EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
00
0 

mi
cr
om
ho
s 

De
c.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
48
 
Ja

n.
 
2;

 
mi
ni
mu
m,
 
18
 M

ay
 
8-
31
. 

EX
TR
EM
ES
, 

19
41
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
2,
26
0 
mi
cr
om
ho
s 

Au
g.

Pe
rc
en
t 

so
di
um
: 

Ma
xi
mu
m,
 
53

 
De

c.
 
11
-2
0,
 
19

54
; 

mi
ni
mu
m,
 
11

 
Ma
y 

21
-3
1,
 
19
56
. 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp
le
s 

av
ai
la
bl
e 

in
 

di
st

ri
ct

 
of

fi
ce

 
at
 
Sa

lt
 
La

ke
 C

it
y,

 
Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

ga
gi
ng
 
st
at
io
n 

at
 
Gl

en
wo

od
 
Sp
ri
ng
s 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob
er
 
19
57
 

to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 W
SP

 
15

63
. 

No
 
ap
pr
ec
ia
bl
e 

in
fl

ow
 b

et
we
en
 S

ho
sh

on
e 

po
we
r 

pl
an

t 
an
d 

ga
gi
ng
 
st
at
io
n 

ex
ce

pt
 
du

ri
ng

 p
er

io
ds

 
of

 
he

av
y 

lo
ca

l 
ra
in
s.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

14
; 

mi
ni
mu
m 

da
il
y,
 
18
7 

mi
cr
om
ho
s 

Ma
y 

31
, 

Ju
ne

 
1.

 

10
, 

19
47
; 

mi
ni
mu
m 

da
il

y,
 
15
3 
mi
cr
om
ho
s 

Ma
y 

24
, 

19
48
.

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
 .

D
ec

. 
1-

13
, 

15
-3

1 
. 

D
ec

. 
14

 
..
..
..
..
.

Ja
n.

 1
,3

-3
1

,1
9

5
8

.

F
eb

 
1-

28
M

ar
. 

1
-3

L
..

..
..

.

A
pr

. 
1-

30
. 
..
..
..
.

M
ay

 1
-3

 .
..

..
..

..
M

ay
 8

-3
1 

..
..
..
..

Ju
ne

 2
2-

30
 .
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

75
, 2

70
 

71
,6

80
 

61
, 5

00
 

1,
63

0

60
, 3

70
 

1,
72

0 
57

,7
30

 
72

, 5
20

10
2,

 2
00

 
48

,9
30

 
49

7,
 0

00
 

36
6,

 4
00

 
72

. 8
50

S
il

ic
a 

(S
i0

2) 
pp

m

14
 

13
 

14
 

15 12
 

13
 

11
 

11 12
 

15
 

12
 

10
 9
.5

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
32

 
3.

20
 

2.
96

 
3.

84

2.
66

 
3.

36
 

2.
54

 
2.

60

2.
39

 
2.

18
 

1.
57

 
1.

34
 

1.
76

M
ag

ne
 

si
um

 
(M

g)

1.
08

 
1.

04
 

1.
08

 
1.

36 .9
0 

1.
20

 
.8

6 
.8

8

.9
1 

.6
7 

.3
8 

.3
9 

.5
8

S
o

 
di

um
 

(N
a)

2.
87

 
2.

78
 

2.
91

 
4.

48

2.
91

 
4.

18
 

2.
78

 
2.

78

2.
00

 
1.

04
 

.4
3 

.5
2 

.9
6

P
o

ta
s

 
si

um
 

(K
)

0.
06

 
.0

6 
.0

6 
.0

8

.0
6 

.0
6 

.0
6 

.0
6

.0
5 

.0
6 

.0
4 

.0
4 

.0
5

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

2.
29

 
a 

2.
 2

9 
2.

23
 

2.
62

2.
05

 
2.

43
 

1.
93

 
1.

93

1.
97

 
2.

02
 

1.
56

 
1.

21
 

1.
46

S
ul

- 
fa

te
 

(S
0<

)

2.
44

 
2.

35
 

2.
10

 
3.

06

1.
81

 
2.

56
 

1.
62

 
1.

83

1.
77

 
1.

12
 

.5
8 

.5
8 

1.
04

C
hl

o
 

ri
de

 
(C

l)

2.
62

 
2.

57
 

2.
71

 
4.

09

2.
54

 
3.

81
 

2.
54

 
2.

54

1.
64

 
.7

9 
.2

8 
.4

2 
.8

5

F
lu

o-
 

ri
de

 
(F

)

0.
01

 
.0

0 
.0

0

.0
1 

.0
2 

.0
2 

.0
2

.0
2 

.0
2 

.0
2 

.0
2 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

0 
.0

0 
.0

1

.0
2 

.0
3 

.0
2 

.0
2

.0
2 

.0
4 

.0
3 

.0
2 

.0
2

B
or

on
 

(B
) 

pp
m

0.
06

 
.0

5 
.0

8

.0
3

.0
5 

.0
5

.0
5 

.0
4 

.0
6 

.0
4 

.0
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 44

4 
42

9 
42

0 
b5

87 39
6 

b5
26

 
37

3 
39

3

33
0 

24
2 

15
6 

14
6 

20
9

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
60

 
.5

8 
.5

7 
.8

0

.5
4 

.7
2 

.5
1 

.5
3

.4
5 

.3
3 

.2
1 

.2
0 

.2
8

T
ot

al
 

to
ns

45
, 1

60
 

41
, 5

70
 

35
, 0

60
 

1,
30

0

32
, 6

00
 

1,
24

0 
29

, 4
40

 
38

,4
40

45
,9

90
 

16
, 1

50
 

10
4,

 4
00

 
73

,2
80

 
20

. 4
00

P
er

 
ce

nt
 

so
 

di
um 39
 

39
 

42
 

46 45
 

48
 

45
 

44 37
 

26
 

18
 

23
 

29

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
9 

1.
9 

2.
1 

2.
8

2.
2 

2.
8 

2.
1 

2.
1

1.
6 .9
 

.4
 

.6
 

.9

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

75
0 

73
8 

72
5 

1,
00

0

68
4 

90
1 

66
1 

66
6

54
6 

38
7 

24
3 

23
6 

34
7

PH 8
.0

 
8
.4

 
7
.8

 
8

.2

7.
8 

7
.9

 
7

.6
7.

7

7
.6

 
7
.9

 
7
.8

 
7.

8
7
.7

a 
In

cl
ud

es
 0

.1
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

S)
. 

~b
 C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.



CO
LO

RA
DO

 R
IV

ER
 M

AI
N 

S
T

E
M

 C
on

ti
nu

ed

9
-7

2
5
. 

CO
LO

RA
D

O
 

R
IV

E
R

 N
EA

R
 G

LE
N

W
O

O
D

 
S

P
R

IN
G

S
, 

C
O

L
O

. 
C

o
n

ti
n

u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ly

 1
-6

, 
1
9
5
8
..
..
 

Ju
ly

 7
-3

1 
..
..
..
..

A
ug

. 
1

-3
1

..
..

..
..

Se
pt

. 
1-

30
 .
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

30
, 0

10
 

74
, 2

00
 

66
,8

60
 

62
, 3

50

1,
 7

23
, 0

00

S
il

ic
a 

(S
iO

J 
Pp

m

11
 9
.7

 
9.

9 
8.

8

11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
20

 
2.

84
 

3.
08

 
2.

98

2.
10

M
ag

ne
 

si
um

 
(M

g)

0.
70

 
.9

6 
1.

18
 

1.
04

0.
66

S
o

 
di

um
 

(N
a)

1.
44

 
2.

52
 

2.
78

 
2.

87

1.
44

P
ot

as
 

si
um

 
(K

)

0.
05

 
.0

6 
.0

7 
.0

6

0.
05

B
ic

ar
 

bo
na

te
 

(H
C

03
)

1.
67

 
2.

13
 

2.
20

 
2.

08

1.
72

S
ul

- 
fa

te
 

(S
O

J

1.
54

 
2.

08
 

2.
31

 
2.

25

1.
25

C
hl

o
 

ri
de

 
(C

l)

1.
24

 
2.

23
 

2.
54

 
2.

59

1.
24

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

1 
.0

1 
.0

2

0.
02

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

2 
.0

2

0.
02

B
or

on
 

(B
) 

pp
m

0.
09

 
.0

5 
.0

5 
.0

1

0.
05

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 28

3 
41

2 
43

2 
41

6

26
2

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
38

 
.5

6 
.5

9 
.5

7

0.
36

T
ot

al
 

to
ns

11
,4

00
 

41
, 5

50
 

39
, 4

50
 

35
, 5

40

62
0,

 3
00

P
er

 
ce

nt
 

so
 

di
um

33
 

39
 

39
 

41 34

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
2 

1.
8 

1.
9 

2.
0

1.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

47
3 

66
9 

72
0 

70
8

43
4

PH 7
.6

 
7.

8 
7.

7 
7.

8 -



CO
LO

RA
DO

 
RI
VE
R 

MA
IN
 
S
T
E
M
 
C
o
n
t
i
n
u
e
d

9-
18

05
. 

CO
LO

RA
DO

 
RI
VE
R 
NE

AR
 C

IS
CO
, 

UT
AH

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n,
 
1 
mi

le
 
do
wn
st
re
am
 f

ro
m 

Do
lo

re
s 

Ri
ve
r,
 
11

 
mi

le
s 

so
ut
h 

of
 
Ci

sc
o,

 
Gr
an
d 

Co
un

ty
, 

97
 
mi
le
s 

up
st

re
am

 
fr

om
 G
re
en

Ri
ve
r,
 
an

d 
23
5 

mi
le
s 

up
st

re
am

 f
ro

m 
Sa
n 

Ju
an

 
Ri
ve
r.
 

DR
AI

NA
GE

 A
R
E
A
.
 
2
4
,
1
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Au
gu

st
 
19

28
 
to
 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp

er
at

ur
es

: 
Ma
y 

19
49
 
to
 
Se

pt
em

be
r 

19
58
. 

Se
di
me
nt
 
re
co
rd
s:
 

Ma
y 

19
30

 t
o 

Se
pt
em
be
r 

19
58
. 

EX
TR

EM
ES

, 
1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
4,
82
0 

mi
cr
om
ho
s 

De
c.

 
13

; 
mi
ni
mu
m 

da
il
y,
 
29

1 
mi
cr
om
ho
s 

Ma
y 

31
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
56

 
De

c.
 
11

-3
1;

 
mi
ni
mu
m,
 
23
 
Ma
y 

5-
31
. 

EX
TR

EM
ES

, 
19
41
-5
2,
 
19
53
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
4,

82
0 

mi
cr
om
ho
s;
 
De

c.
 
13

, 
19
57
; 

mi
ni
mu
m 

da
il
y,
 
29

1 
mi

cr
om

ho
s

Ma
y 

31
, 

19
58
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi

mu
m,

 
57
 
Ma

r.
 
2,

 
4,

 
19
55
; 

mi
ni
mu
m,
 
18
 
Ju
ne
 
1-
10
, 

19
57
.

RE
MA

RK
S.

--
Va

lu
es

 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

ca
lc
ul
at
ed
 
fr
om
 d

et
er

mi
ne

d 
co

ns
ti

tu
en

ts
. 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Sa

lt
 
La

ke
 C

it
y,
 
Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob
er
 
19

57
 
to
 
Se

pt
em

be
r 

19
58

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
. 
..
..
..
.

D
ec

. 
1-

10
 
..
..
..
.

D
ec

. 
1
1
-3

1
..
..
..
.

Ja
n.

 
1-

31
, 

19
58

 .
.

A
pr

. 
1-

15
 
..
..
..
.

A
pr

. 
16

-3
0,

 M
ay

 
1-

4 
..
..

..
..

..
..

M
av

 5
-3

1 
..

..
..

..

R
un

of
f 

(a
cr

e-
 

fe
et

)

29
2,

10
0 

29
9,

 5
00

 
78

,7
80

 
15

9,
90

0

20
0,

 2
00

 
22

5,
10

0 
25

4,
20

0 
15

2,
80

0

71
4,

40
0 

1.
92

1.
00

0

S
il

ic
a 

(S
i0

2) 
pp

m

14
 

13
 

13
 

13 13
 

12
 

13
 

14 11
 

12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

7.
84

 
6.

00
 

5.
60

 
5.

64

5.
56

 
5.

16
 

4.
80

 
4.

16

2.
60

 
2.

00

M
ag

ne
 

si
um

 
(M

g)

4.
84

 
3.

64
 

3.
96

 
3.

84

3.
72

 
3.

44
 

3.
16

 
2.

72

1.
00

 
.7

2

S
o

 
di

um
 

(N
a) 7.
74

 
7.

05
 

7.
18

 
12

.4
4

8.
87

 
7.

35
 

7.
13

 
5.

22

1.
26

 
.8

3

P
o
ta

s
 

si
um

 
(K

)

0.
14

 
.1

3 
.1

3 
.2

6

.1
9 

.1
8 

.1
7 

.1
3

.0
8 

.0
5

B
ic

ar
 

bo
na

te
 

(H
C

03
)

3.
05

 
3.

06
 

3.
10

 
2.

46

3.
05

 
3.

03
 

3.
00

 
3.

06

2.
21

 
1.

85

S
ul

- 
fa

te
 

(S
O

J

13
.2

8 
9.

37
 

8.
54

 
8.

89

8.
47

 
7.

95
 

7.
41

 
5.

77

1.
98

 
1.

37

C
hl

o
 

ri
de

 
(C

l)

4
.2

9
 

4.
51

 
5.

02
 

10
.4

3

6.
34

 
4.

74
 

4.
94

 
3.

41 .7
0 

.3
9

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

J

0.
23

 
.2

3 
.2

3 
.3

9

.2
9 

.1
9 

.1
5 

.1
1

.0
5 

.0
5

B
or

on
 

(B
) 

pp
m

0.
17

 
.1

0 
.0

9 
.0

9

.0
9 

.0
8 

.0
8 

.0
6

.0
4 

.0
4

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

1,
31

0 
1,

06
0 

1,
04

0 
1,

36
0

1,
12

0 
98

6 
94

8 
75

2

29
6 

22
1

T
on

s 
p

er
 

ac
re

- 
fo

ot 1.
78

 
1.

44
 

1.
41

 
1.

85

1.
52

 
1.

34
 

1.
29

 
1.

02 .4
0 

.3
0

T
ot

al
 

to
ns

51
9,

90
0 

43
1,

30
0 

11
1,

10
0 

29
5,

80
0

30
4,

30
0 

30
1,

60
0 

32
7,

90
0 

15
5,

90
0

28
5,

 8
00

 
57

6,
30

0

P
er

 
ce

nt
 

so
 

di
um 38

 
42

 
43

 
56 48

 
46

 
47

 
43 26

 
23

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

3.
1 

3
.2

 
3.

3 
5.

7

4.
1 

3
.5

 
3
.6

 
2.

8 .9
 

.7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
89

0 
1,

63
0 

1,
62

0 
2,

22
0

1,
76

0 
1,

55
0 

1,
52

0 
1,

19
0

48
4 

35
8

PH 7.
1 

7.
1 

7.
1 

6
.6 8.
0 

8
.0

 
8.

1 
8.

0

8
.0

 
8
.0



CO
LO

RA
DO

 R
IV

ER
 M

AI
N 
ST
EM
 C
on
ti
nu
ed

9-
18
05
. 

CO
LO

RA
DO

 R
IV

ER
 N
EA

R 
CI

SC
O,

 
U
T
A
H
 
C
o
n
t
i
n
u
e
d

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

--
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ne

 1
-1

9,
 

19
58

 .
 .

Ju
ly

 1
1-

31
 .

..
..

..

A
ug

. 
1-

17
, 

19
-3

1 
. 

A
ug

. 
18

 
..
..
..
..
.

Se
pt

. 
1-

13
, 

15
-3

0.
 

Se
pt

. 
14

 .
..
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
25

4,
00

0 
30

5,
40

0 
12

2,
40

0 
11

1,
60

0

10
6,

30
0 

3,
03

0 
14

6,
30

0 
6,

82
0

6,
35

4,
00

0

S
il

ic
a 

(S
i0

2)
 

pp
m 9.
9 

9.
8 

10
 7.
7

11
 9.
6 

14
 

13 12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
36

 
2.

74
 

4.
16

 
6.

60

9.
12

 
10

.5
0 

9.
00

 
9,

50

3.
54

M
ag

ne
 

si
um

 
(M

g)

0.
78

 
1.

24
 

2.
48

 
4.

08

6.
44

 
7.

80
 

5.
92

 
7.

00

1.
89

So
 

di
um

 
(N

a) 1.
17

 
1.

91
 

3.
92

 
7.

53

9.
44

 
17

.1
4 

9.
35

 
20

.6
2

3.
35

P
ot

as
 

si
um

 
(K

)

0.
05

 
.0

6 
.0

9 
.1

6

.2
0 

.4
1 

.1
7 

.3
6

0.
09

B
ic

ar
 

bo
na

te
 

(H
C

O
3)

1.
85

 
1.

88
 

2.
41

 
3.

06

3.
23

 
3.

02
 

3.
64

 
3.

31

2.
29

S
ul

- 
fa

te
 

(S
0«

)

1.
96

 
2.

96
 

5.
54

 
10

.9
5

16
.2

4 
19

.6
1 

15
.9

9 
16

.8
6

4.
50

C
hl

o
 

ri
de

 
(C

l)

0.
59

 
1.

16
 

2.
43

 
4.

65

5.
08

 
12

.6
9 

4.
74

 
17

.2
6

2.
09

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
04

 
.0

5 
.0

8 
.1

6

.2
7 

.3
1 

.1
9 

.3
1

0.
10

B
or

on
 

(B
) 

pp
m

0.
02

 
.0

3 
.1

5 
.1

2

.1
8 

.2
1

0.
06

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 26

9 
36

9 
64

6 
1,

17
0

1,
57

0 
2,

23
0 

1,
54

0 
2,

32
0

55
3

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
37

 
.5

0 
.8

8 
1.

59

2.
14

 
3.

03
 

2.
09

 
3.

16

0
.7

5

T
ot

al
 

to
ns

46
4,

00
0 

15
3,

20
0 

10
7,

70
0 

17
7,

40
0

22
7,

 5
00

 
9,

18
0 

30
5,

 8
00

 
21

,5
50

4,
76

6,
00

0

P
er

 
ce

nt
 

so
 

di
um 27

 
32

 
37

 
41 37

 
48

 
38

 
55 38

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.9

 
1.

4 
2
.2

 
3
.2

3.
4 

5.
7 

3
.4

 
7.

2

2
.0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

44
1 

60
4 

1,
01

0 
1,

73
0

2,
19

0 
3,

18
0 

2,
12

0 
3,

49
0

85
9

pH 7.
8 

7.
9 

6
.9

 
6
.9

7
.8

 
7.

2 
7.

4 
7
.9 --



CO
LO
RA
DO
 
RI
VE
R 

MA
IN
 
S
T
E
M
 
 Co
nt
in
ue
d

9-
38

00
. 

CO
LO

RA
DO

 
RI
VE
R 

AT
 L

EE
S 

FE
RR
Y,
 
AR
IZ
.

LO
CA
TI
ON
. 
--
At
 
ga
gi
ng
 
st

at
io

n 
at
 
he
ad
 
of

 
Ma

rb
le

 G
or
ge
 
at
 
Le
es
 
Fe

rr
y,

 
Co

co
ni

no
 C
ou

nt
y,

 
ju
st
 
up

st
re

am
 
fr
om
 P

ar
ia
 
Ri

ve
r,

 
16
 m

il
es

 
do
wn
st
re
am

"
10
"
 
 ̂
 U
ta

h
-A
ri
zo
na
 
St
at
e 
"
«
O
l
.
5
 m
il
es
 
up

st
re

am
 f

ro
m 
Li
tt
le
 

"

19
27

' 
°
Ct

°b
er
 
19
28

DR
AI

NA
GE

 A
R
E
A
.
 
 10

7,
90
0 

sq
ua

re
 m

il
es

, 
ap

pr
ox

im
at

el
y.

^
T
^
e
r
l
^
l
^
 

l9
26

'

Wa
te
r 

te
mp
er
at
ur
es
; 

Ju
ly

 
19
49
 
to

 S
ep

te
mb

er
 
19

58
19
22

 
*?

 D
ec
em
be

.r
 
19
33
 

No
ve

mb
er

 
19
42
 
to
 
Se
pt
em
be
r 

19
44
, 

Oc
to
be
r 

19
47

 
to
 
Se
pt
em
be
r 

19
58

.
0-80

 mi
cro

mho
s O

ct
- 1

6; 
min

imu
m d

ail
y' 

372
 mi

cro
mho

s J
une

 7-

19
42

EX
TR
EM
ES
, 
g
f
^
J
^
^
^
l
J
^
J
I
^
-
S
p
e
c
"
 i
c 

co
nd
uc
ta

nc
e 

(1
94
2-
45
, 

19
47

-5
8)

: 
Ma
xi
mu
m 

da
il
y,
 
2,

28
0 

mi
cr

om
ho

s 
Oc
t.
 
15
, 

19
45

; 
mi
ni
mu
m

61
1*
 s
o,d

iu
m 

(1
94

2-
44

, 
19

47
-5

8)
: 

Ma
xi
mu
m,
 
46

 
Ma
r.
 
2,
 
4,

 
7,

 
10

, 
19
44
; 

mi
ni
mu
m,
 
17

 
Ju
ne
 1

-1
1 

19
58

i'
II
 
* 

of
? 

^e
P°
f
t
e
d
f
o
r

. d
is
so
lv
ed
 
so

li
ds

 
ar
e 

ca
lc

ul
at

ed
 
fr
om
 
de
te
rm
in
ed
 
co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 '
sp
ec
if
ic
 
co
nd
uc

ta
nc
e 

of
 
da

il
v 

gi
ve
n 
L
w
S
P
 
15
63
. ̂
 d

lS
tr
iC
t 

°f
fl

ce
 
at
 
Al

bu
qu

er
qu

e,
 
N.
 
Me

x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct
ob
er
 
19
57
 
to
 S

ep
te

mb
er

 
19

58
 
*

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

14
, 

19
57

 .
 

O
ct

. 
1
5

-1
6

..
..

..
O

ct
. 

1
7

-2
0
..

..
..

O
ct

. 
2
1

-2
2

..
..

..
O

ct
. 

2
3

-2
4

..
..

..
O

ct
. 

2
5

-3
1

..
..

..

N
ov

. 
1
-4

..
..

..
..

N
ov

. 
5-

6 
..
..
..
.

N
ov

. 
7-

30
 
..
..
..

D
ec

. 
1

-3
1

..
..
..
.

Ja
n.

 
1-

31
, 

19
58

 .
 

F
eb

. 
1-

25
 
..
..
..

F
eb

. 
26

-2
8 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

20
7,

00
0 

48
, 5

80
 

10
1,

70
0 

86
,4

60
 

12
1,

20
0 

18
2,

80
0

12
6,

 5
00

 
12

5,
30

0 
59

5,
90

0 
51

6,
 5

00
 

39
7,

00
0

44
0,

 8
00

 
94

.9
90

S
il

ic
a 

(S
iO

j) 
pp

m 14
 

20
 

16
 

19
 

21
 

17 16 18
 

17
 

18 15
 

12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 6.
84

 
13

.4
7 

8.
28

 
7.

78
 

12
.5

7 
8.

08

6.
54

 
11

.8
8 

6.
89

 
5.

89
 

5.
69

5.
79

 
5.

09

M
ag

ne
 

si
um

 
(M

g)

2.
71

 
3.

45
 

2.
96

 
2.

30
 

2.
88

 
2.

47

2.
63

 
3.

29
 

2.
80

 
2.

88
 

3.
04

2.
63

 
2.

30

S
o

 
di

um
 

(N
a) 5.
66

 
6.

83
 

6.
83

 
5.

61
 

6.
79

 
5.

05

4.
78

5.
48

 
5.

74
 

6.
09

5.
74

 
4.

78

P
ot

as
 

si
um

 
(K

)

0.
16

 
.2

6 
.2

0 
.1

9 
.2

5 
.1

8

.1
6

.1
6 

.1
6 

.1
6

.1
5 

.1
6

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

3.
93

 
5.

11
 

3.
65

 
4.

33
 

3.
43

 
3.

44

3.
72

 
4.

18
 

3.
77

 
3.

82
 

3.
60

3.
84

 
3.

67

S
ul

- 
fa

te
 

(S
O

J

8.
16

 
16

.5
5 

11
.5

8 
9.

56
 

17
.3

8 
10

.8
3

8.
68

9.
37

 
8.

04
 

7.
99

7.
66

 
6.

77

C
hl

o
 

ri
de

 
(C

l)

3.
16

 
2.

17
 

3.
16

 
1.

64
 

1.
64

 
1.

64

1.
75

 
1.

97
 

2.
20

 
2.

88
 

3.
21

2.
85

 
1.

92

F
lu

o-
 

ri
de

 
(F

)

0.
04

 
.0

3 
.0

4 
.0

4 
.0

3 
.0

3

.0
4

.0
4 

.0
3 

.0
3

.0
2 

.0
4

N
i

 
tr

at
e 

(N
O

,)

0.
11

 
.1

3 
.1

9 
.1

6 
.2

7 
.1

4

.1
2

.1
1 

.1
1 

.1
4

.1
1 

.1
1

B
or

on
 

(B
) 

pp
m

0.
10

 
.1

1 
.0

9 
.1

7 
.1

6 
.0

9

.1
9

.1
1 

.2
0 

.1
5

.1
1 

.1
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 95
0 

1,
53

0 
1,

17
0 

99
7 

1,
49

0 
1,

02
0

89
5 

al
,3

90
 

97
1 

91
9 

93
7

89
2 

76
9

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
29

 
2.

08
 

1.
59

 
1.

36
 

2.
03

 
1.

39

1.
22

 
1.

89
 

1.
32

 
1.

25
 

1.
27

1.
21

 
1.

05

T
ot

al
 

to
ns

26
7,

00
0 

10
1,

00
0 

16
1,

70
0 

11
7,

60
0 

24
6,

00
0 

25
4,

10
0

15
4,

30
0 

23
6,

80
0 

78
6,

60
0 

64
5,

60
0 

50
4,

 2
00

53
3,

40
0 

99
.7

40

P
er

 
ce

nt
 

so
 

di
um 37

 
28

 
37

 
35

 
30

 
32 34 36

 
39

 
41 40

 
39

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
6 

2.
3 

2.
9 

2
.5

 
2.

4 
2.

2

2.
2

2.
5 

2.
7 

2
.9

2.
8 

2.
5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
40

0 
1,

99
0 

1,
64

0 
1,

40
0 

1,
89

0 
1,

41
0

1,
28

0 
1,

81
0 

1,
38

0 
1,

35
0 

1,
41

0

1,
32

0 
1.

16
0

PH 7.
7 

7.
4 

7.
8 

7.
7 

7.
8 

7
.9

7.
8 

7.
5 

7
.8

 
7
.8

 
7.

7

7
.8

 
7.

8

a 
Re
si
du
e 

at
 1
80
°C
.



CO
LO

RA
D

O
 

R
IV

E
R

 
M

A
IN

 
S

T
E

M
 C

o
n
ti

n
u
ed

9
-3

8
0
0
. 

CO
LO

RA
D

O
 

R
IV

E
R

 
A

T 
L

E
E

S 
FE

R
R

Y
, 

A
R

IZ
.~

C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
 C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

M
ar

. 
1-

31
, 

19
58

 
. 

A
pr

. 
1

-1
4

..
..

..
..

A
pr

. 
15

, 
1
7
..
..
..

A
pr

. 
16

 
..
..
..
..
.

A
pr

. 
18

-3
0 

..
..
..

Ju
ne

 1
-1

1
..

..
..

..
Ju

ne
 1

2
-1

7
..
..
..
.

Ju
ly

 1
0-

17
 .

..
..
..

Ju
ly

 1
8-

27
 .
..
..
..

Ju
ly

 2
8-

31
 .

..
..
..

A
ug

. 
1-

26
. 
..
..
..
.

A
ug

. 
2
7

-3
1

..
..

..
.

S
ep

t. 
1-

27
 .

..
..

..
Se

pt
. 

28
-3

0 
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

69
6,

10
0 

37
9,

00
0 

62
,0

70
 

29
,7

50
 

1,
10

3,
00

0

1,
27

5,
00

0 
2,

71
6,

00
0 

2,
06

0,
00

0 
74

0,
 5

00
 

87
7,

 1
00

30
8,

00
0 

15
4,

50
0 

12
3,

50
0 

41
,9

40

23
0,

 6
00

 
55

,5
40

 
28

3,
70

0 
35

,6
50

14
.2

20
.0

00

S
il

ic
a 

(S
i0

2)
 

pp
m 14

 
14

 
13 13 23

 
22

 
17

 
18

 
21 21

 
18

 
16

 
20 19

 
20

 
19

 
21 18

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

5.
29

 
4.

84
 

5.
39

 
3.

19
 

3.
79

2.
94

 
2.

99
 

2.
89

 
3.

09
 

3.
19

3.
34

 
3.

84
 

4.
49

 
5.

49

5.
99

 
8.

73
 

8.
23

 
7.

24

4.
29

M
ag

ne
 

si
um

 
(M

g)

2.
47

 
2.

47
 

1.
15

 
1.

23
 

.8
2

2.
34

 
.9

1 
.7

5 
.7

5 
1.

07

1.
32

 
1.

72
 

2.
11

 
3.

31

3.
41

 
3.

27
 

4.
09

 
2.

96

1.
64

S
o

 
di

um
 

(N
a) 5.
09

 
4.

44
 

3.
31

1.
48

1.
48

 
1.

00
 

.7
8
 

.9
6
 

1.
44

2.
26

 
3.

13
 

4.
31

 
5.

57

6.
13

 
7.

79
 

7.
35

 
5.

92

2.
70

P
ot

as
 

si
um

 
(K

)

0
.1

5
 

.1
4 

.1
5

.1
2

.1
0
 

.0
6 

.0
5 

.0
6 

.0
7

.0
9

 
.1

1
.1

4 
.1

7

.1
8 

.2
2 

.2
1

.1
7

0.
10

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
80

 
3.

65
 

3.
70

 
2.

92
 

3.
15

3.
87

 
3.

02
 

2.
82

 
2.

87
 

2.
84

2.
66

 
2.

72
 

2.
88

 
3.

06

3.
20

 
4.

00
 

3.
61

 
3.

82

3.
29

S
ul

- 
fa

te
 

(S
0«

)

7.
08

 
6.

35
 

4.
52

2.
42

2.
39

 
1.

58
 

1.
33

 
1.

60
 

2.
19

3.
23

 
4.

37
 

5.
89

 
8.

12

9.
35

 
12

.1
6 

12
.9

3 
10

.0
4

4.
14

C
hl

o
 

ri
de

 
(C

l)

2.
23

 
1.

86
 

1.
66

 
.6

5 
.6

2

.6
2 

.3
9 

.3
1 

.3
9
 

.6
6

1.
13

 
1.

72
 

2.
34

 
3.

21

3.
27

 
3.

61
 

3.
38

 
2.

62

1.
21

F
lu

o-
 

ri
de

 
(F

)

0.
03

 
.0

3 
.0

3

.0
4

.0
3 

.0
3 

.0
3 

.0
4 

.0
4

.0
2 

.0
3 

.0
4 

.0
3

.0
4 

.0
5 

.0
2 

.0
2

0.
03

N
i

 
tr

at
e 

(N
O

,)

0.
09

 
.0

8 
.0

8

.0
5

.0
5 

.0
4 

.0
3 

.0
3 

.0
3

.0
3 

.0
2 

.0
3 

.0
8

.0
9 

.1
8 

.1
6

.1
5

0.
06

B
or

on
 

(B
) 

pp
m

0.
12

 
.2

5 
.1

3

.1
3

.1
0 

.1
2 

.0
9 

.0
8 

.1
0

.1
3 

.1
1 

.1
5
 

.1
3

.1
9 

.2
2 

.2
0 

.2
1

0.
12

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 81
2 

73
5 

60
9 

a4
13

 
37

4

40
4 

30
2 

26
6 

29
3 

35
0

43
7 

54
7 

69
2 

90
6

99
6 

1,
27

0 
1,

27
0 

1,
04

0

53
6

T
on

s 
p

er
 

ac
re

- 
fo

ot
1.

10
 

1.
00

 
.8

3 
.5

6 
.5

1

.5
5 

.4
1 

.3
6 

.4
0 

.4
8

.5
9 

.7
4 

.9
4 

1.
23

1.
35

 
1.

73
 

1.
73

 
1.

41

0.
73

T
ot

al
 

to
ns

76
5,

70
0 

37
9,

00
0 

51
,5

20
 

16
,6

60
 

56
2,

 5
00

70
1,

20
0 

1,
11

4,
00

0 
74

1,
60

0 
29

6,
 2

00
 

42
1,

00
0

18
1,

70
0 

11
4,

30
0 

11
6,

10
0 

51
,5

90

31
1,

30
0 

96
,0

80
 

49
0,

80
0 

50
,2

70

10
.3

80
.0

00

P
er

 
ce

nt
 

so
 

di
um 39

 
37

 
33 24 22

 
20

 
17

 
20

 
25 32

 
36

 
39

 
38 39

 
39

 
37

 
36 31

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2.
6 

2.
3 

1.
8

1.
0 .9
 

.7
 

.6
 

.7
 

1.
0

1.
5 

1.
9 

2.
4 

2.
7

2.
8 

3.
2 

3
.0

 
2.

6

1.
6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
21

0 
1,

11
0 

93
0 

58
7 

61
1

64
2 

47
4 

42
8 

46
4 

56
1

67
7 

86
4 

1,
08

0 
1,

36
0

1,
48

0 
1,

78
0 

1,
78

0 
1,

49
0

82
2

PH 7.
8 

7.
7 

7.
6 

7.
7 

7.
8

7.
7 

8.
0 

7.
7 

7.
8 

7.
9

8.
0 

7.
8 

7
.8

 
8.

0

7.
8 

7.
6 

7
.8

 
7
.8

a 
R

es
id

ue
 a

t 
18

0°
C

.



CO
LO

RA
DO

 
RI
VE
R 

MA
IN
 
S
T
E
M
 
C
o
n
t
i
n
u
e
d

9-
40
25
. 

CO
LO

RA
DO

 
RI
VE
R 
NE

AR
 G

RA
ND
 C

AN
YO

N,
 
AR

IZ
.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 
st

at
io

n 
at
 
Ka

ib
ab

 
Br

id
ge

, 
a 

qu
ar

te
r 

of
 
a 
mi

le
 
up
st
re
am
 
fr
om
 B
ri

gh
t 

An
ge
l 

Cr
ee
k,
 
11

 
mi

le
s 

by
 
tr

ai
l 

no
rt
he
as
t 

of
Gr
an
d 

Ca
ny
on
, 

Co
co

ni
no

 C
ou

nt
y,

 
26

 
mi

le
s 

do
wn
st
re
am
 
fr
om
 L

it
tl
e 
Co

lo
ra

do
 
Ri

ve
r,

 
an
d 

26
7 

mi
le
s 

up
st

re
am

 
fr
om
 H
oo
ve
r 

Da
m.

 
DR

AI
NA

GE
 A
R
E
A
.
 
1
3
7
,
8
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Au
gu
st
 
19

25
 
to
 N
ov

em
be

r 
19
42
, 

Se
pt

em
be

r 
19
43
 
to
 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
36

 
to

 O
ct
ob
er
 
19
42
, 

Se
pt
em
be
r 

19
43
 
to
 S

ep
te

mb
er

 
19
58
. 

Se
di

me
nt

 
re
co
rd
s:
 

Oc
to

be
r 

19
25
 
to
 N
ov

em
be

r 
19

42
, 

Se
pt
em
be
r 

19
43
 
to
 S

ep
te

mb
er

 
19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
2,
11
0 

mi
cr

om
ho

s 
No
v.
 
6;

 
mi
ni
mu
m 

da
il

y,
 
38
1 

mi
cr
om
ho
s 

Ju
ne
 
14
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
45

 
Ju
ly
 
16

-3
1;

 
mi
ni
mu
m,
 
21
 
Ju
ne
 
1-
20
. 

EX
TR

EM
ES

, 
19

37
-4

2,
 
19

43
-5

8,
 
Sp
ec
if
ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
2,
90
0 
mi
cr
om
ho
s 

Se
pt
. 

6,
19
40
; 
mi
ni
mu
m 

da
il
y,
 3
41

 m
ic
ro
mh
os
 
Ju

ne
 1
5,
 1
94
2.

Pe
rc

en
t 

so
di
um
: 

(1
94
1-
42
, 

19
43

-5
8)

: 
Ma
xi
mu
m,
 
50
 
Ja

n.
 
12
-1
4,
 
19
57
; 

mi
ni

mu
m,

 
16

 
Ju
ne
 
11
-2
0,
 
19
52
.

RE
MA

RK
S.

 R
ec

or
ds

 
of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp
le

s 
av
ai
la
bl
e 

in
 
di

st
ri

ct
 
of
fi
ce
 
at

 
Al

bu
qu

er
qu

e,
 
N.
 
Me
x.
 

Va
lu
es
 
re
po
rt
ed
 
fo

r 
di
ss
ol
ve
d 

so
li

ds
 
ar
e 

ca
lc
ul
at
ed
 
fr

om
 
de
te
rm
in
ed
 
co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar
 
Oc
to
be
r 

19
57
 
to
 
Se
pt
em
be
r 

gi
ve
n 

in
 W

SP
 1

56
3.

C
h
em

ic
al

 a
n

al
y
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
'1

-1
3,

 
19

57
 .

O
ct

. 
1
5
-1

6
..
..
..

O
ct

. 
1

7
-1

9
..

..
..

O
ct

. 
2
0

-2
2

..
..
..

O
ct

. 
2

3
..

..
..

..
.

O
ct

. 
2
4

-2
5

..
..
..

O
ct

. 
2
6

-3
1

..
..
..

N
ov

. 
1-

5 
..
..
..
.

N
ov

. 
6

-7
 
..
..
..
.

N
ov

. 
8-

30
 
..
..
..

D
ec

. 
1-

31
 
..
..
..

Ja
n

. 
1-

31
, 

19
58

 .
 

F
eb

. 
1-

26
 
..
..
..

M
ar

. 
1-

31
 .

..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

18
6,

70
0 

24
,9

90
 

59
, 7

00
 

8
4

,2
8

0
 

8
5

,6
7

0
 

7
5

,9
7

0
 

10
9,

70
0 

15
6,

50
0

18
6,

20
0 

11
5,

80
0 

58
9,

 6
00

 
53

6,
 9

00
 

41
4,

80
0

53
5,

80
0 

74
8,

80
0

S
il

ic
a 

(S
i0

2)
 

pp
m 13

 
12

 
12

 
15

 
14

 
13

 
16

 
14 20

 
26

 
25

 
21

 
22 20

 
17

E
q
u
iv

al
en

ts
 p

er
 m

il
li

o
n

C
al

 
ci

um
 

(C
a)

8
.0

8
 

7
.0

4
 

5.
64

 
7
.9

3
 

7
.5

3
 

6
.8

4
 

9.
53

 
8
.2

3

7
.1

4
 

12
.0

8 
6.

24
 

5.
54

 
5.

34

5
.4

9
 

5
.0

9

M
ag

ne
 

si
um

 
(M

g)

1
.2

3
 

3
.6

2
 

2
.9

6
 

3
.7

0
 

3
.9

5
 

2
.6

3
 

3
.7

0
 

3
.2

1

2
.4

7
 

2
.8

0
 

2
.9

6
 

3
.2

1
 

3
.2

1

2.
71

 
2
.5

5

S
o

 
di

um
 

(N
a) 6
.2

6
 

6
.3

5
 

5
.6

6
 

7
.2

6
 

7
.3

5
 

5.
13

 
6
.5

2
 

5
.2

6

5
.6

6
 

7
.3

5
 

5
.9

6
 

6
.3

1
 

6
.9

6

6
.2

2
 

5.
74

P
o
ta

s
 

si
um

 
(K

)

0
.1

7
 

.2
1 

.1
7
 

.2
3
 

.2
2

.1
3
 

.1
4

.1
8
 

.2
3
 

.1
5
 

.1
5
 

.1
5

.1
5
 

.1
5

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3
.4

4
 

4
.0

6
 

3
.4

4
 

3
.3

8
 

4
.2

6
 

3
.2

5
 

3
.2

8
 

3
.4

4

4
.1

6
 

1
.9

0
 

3
.4

9
 

3
.7

2
 

3.
61

3
.8

5
 

3
.8

7

S
ul

- 
fa

te
 

(S
O

J

8.
31

 
9
.2

2
 

7
.8

9
 

1
2

.8
0

 
10

.8
1 

8.
91

 
14

.3
7 

10
.3

7

8
.8

5
 

18
.5

5 
9
.0

2
 

8
.5

8
 

7
.5

4

7.
31

 
6
.7

0

C
hl

o
 

ri
d
e 

(C
l)

3
.8

9
 

3
.9

5
 

3
.0

5
 

2
.8

8
 

3
.6

7
 

2
.2

6
 

2
.0

9
 

2
.8

2

2.
54

 
2
.2

0
 

2
.7

9
 

2.
54

 
4
.3

4

3
.5

8
 

2
.9

0

F
lu

o
- 

ri
d
e 

(F
)

0
.0

4

.0
2
 

.0
3
 

.0
4

.0
2
 

.0
3

.0
2
 

.0
2
 

.0
3
 

.0
2
 

.0
3

.0
2
 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0
.1

0
 

.0
2
 

.0
9
 

.0
3
 

.1
3
 

.0
9
 

.1
1
 

.0
9

.0
5
 

.1
8
 

.1
0
 

.1
0
 

.1
3

.0
8
 

.0
5

B
or

on
 

(B
) 

pp
m

0
.1

7
 

.2
5
 

.1
6
 

.2
3
 

.2
1

.2
3
 

.1
7

.1
1

.1
4
 

.1
2
 

.0
8
 

.1
1

.1
6
 

.1
0

D
is

so
lv

ed
 s

o
li

d
s

P
a
rt

s 
p
er

 
m

il
 

li
on 98

6 
1

,0
6

0
 

89
4 

1
,2

2
0

 
1

,1
8

0
 

91
1 

1
,2

6
0

 
1

,0
5

0

97
4 

1,
52

0 
97

2 
94

2 
96

6

91
1 

83
3

T
on

s 
p

er
 

ac
re

- 
fo

ot

1
.3

4
 

1
.4

4
 

1
.2

2
 

1
.6

6
 

1
.6

0
 

1
.2

4
 

1
.7

4
 

1
.4

3

1
.3

2
 

2
.0

7
 

1
.3

2
 

1
.2

8
 

1.
31

1
.2

4
 

1,
13

T
ot

al
 

to
ns

25
0,

20
0 

35
, 9

90
 

7
2
,8

3
0
 

13
9,

90
0 

13
7,

10
0 

94
,2

00
 

19
0,

90
0 

22
3,

80
0

24
5,

80
0 

23
9,

70
0 

77
8,

30
0 

66
7,

20
0 

54
3,

40
0

66
4,

40
0 

84
6,

10
0

P
e
r

 
ce

n
t 

so
 

di
um 40

 
37

 
39

 
38

 
39

 
35

 
33

 
31 37

 
33

 
39

 
41

 
44 43

 
42

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2
.9

 
2
.7

 
2
.7

 
3

.0
 

3
.1

 
2
.4

 
2
.5

 
2

.2

2
.6

 
2
.7

 
2

.8
 

3
.0

 
3

.4

3
.1

 
2
.9

S
pe

ci
fi

c 
co

n
d

u
ct

 
an

ce
 

(m
ic

ro
- 

m
ho

s 
at

 
25

°C
)

1
,4

9
0

 
1

,6
6

0
 

1
,3

2
0

 
1,

86
0 

1
,6

5
0

 
1

,3
0

0
 

1
,8

9
0

 
1

,4
8

0

1
,4

4
0

 
1

,9
2

0
 

1
,4

3
0

 
1

,4
1

0
 

1
,4

9
0

1
,4

0
0

 
1

,2
7

0

PH 7
.7

 
7
.3

 
8
.0

 
7

.7
 

7
.6

 
7
.6

 
7
.7

 
7
.7

7
.7

 
8
.2

 
8
.0

 
8
.0

 
8

.0

7
.8

 
7

.6



CO
LO

RA
DO

 R
IV

ER
 M

AI
N 

S
T

E
M

 C
on

ti
nu

ed

9
-4

0
2

5
. 

CO
LO

RA
D

O
 

R
IV

E
R

 N
EA

R
 G

RA
N

D
 C

A
N

Y
O

N
, 

A
R

IZ
. 

C
o

n
ti

n
u

e
d

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

A
pr

. 
1-

19
, 

19
58

. 
A

pr
. 

20
-2

2 
..
..
.

A
pr

. 
23

-3
0 

..
..
.

M
ay

 1
-1

1 
..
..
..
.

M
ay

 1
2-

31
 .

..
..
.

Ju
ly

 1
-7

 .
..
..
..
.

Ju
ly

 1
6-

31
 .

..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
. .

 . 
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e ̂

 .
 . 

. .

R
un

of
f 

(a
cr

e-
 

fe
et

)

56
5,

40
0 

25
0,

30
0 

76
3,

70
0 

85
2,

70
0 

3,
04

7,
00

0

3,
12

8,
00

0 
63

4,
20

0 
26

8,
70

0 
19

2,
10

0 
22

2,
40

0

a!
3,

84
0,

00
0

31
4,

55
0,

00
0

S
il

ic
a 

(S
i0

2)
 

pp
m 16

 
18

 
17

 
17

 
17 21

 
16

 
21

 
15 15 19

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
89

4. 
sg

3.
74

 
3.

74
 

2.
99

2. 
sg

3.
04

 
3.

29
 

3.
89

 
6.

24

4.
09

M
ag

ne
 

si
um

 
(M

g)

2.
71 i.s
g

1.
23

 
1.

15 .g
g

1.
15

 
1.

15
 

1.
27

 
1.

47
 

3.
08

1.
73

S
o

 
di

um
 

(N
a)

4.
78

 
3.

18
 

1.
91

 
1.

83
 

1.
17

1.
04

 
1.

74
 

2.
31

 
3.

26
 

7.
74

3.
00

P
ot

as
 

si
um

 
(K

)

0.
16

 
.1

6 
.1

2 
.1

2 
.0

9

.0
7 

.0
9 

.0
8 

.1
0 

.1
6

0.
11

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

3.
93

 
4.

00
 

3.
34

 
3.

51
 

3.
11

2.
62

 
2.

66
 

2.
67

 
2.

95
 

3.
38

3.
21

S
ul

- 
fa

te
 

(S
O

J

6.
02

 
4.

21
 

2.
71

 
2.

46
 

1.
64

1.
60

 
2.

44
 

3.
00

 
3.

85
 

9.
20

4.
16

C
hl

o
 

ri
de

 
(C

l)

2.
43

 
1.

52
 

.8
7 

.8
7 

.5
4

.5
1 

.9
3 

1.
35

 
2.

03
 

4.
54

1.
49

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

2 
.0

2 
.0

2 
.0

2

.0
4 

.0
4 

.0
2 

.0
2 

.0
2

0.
03

N
i

 
tr

at
e

(N
cg

0.
05

 
.0

5 
.0

3 
.0

4 
.0

2

.0
3 

.0
2 

.0
2 

.0
2 

.0
6

0.
05

B
or

on
 

(B
) 

pp
m

0.
08

 
.0

7 
.0

6 
.0

4 
.0

2

.0
8 

.0
6 

.2
0 

.1
6 

.2
1

0.
08

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 76

0 
59

2 
41

9 
40

9 
31

2

29
0 

36
7 

43
2 

53
8 

1,
07

0

54
8

57
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
03

 
.8

1 
.5

7 
.5

6 
.4

2

.sg .5
0

.sg .7
3 

1.
46

0.
75

0.
78

T
ot

al
 

to
ns

58
2,

40
0 

20
2,

70
0 

43
5,

30
0 

47
7,

50
0 

1,
28

0,
00

0

1,
22

0,
00

0 
31

7,
10

0 
15

8,
50

0 
14

0,
 2

00
 

32
4,

70
0

10
,3

80
,0

00

11
,3

50
,0

00

P
er

 
ce

nt
 

so
 

di
um 38

 
32

 
27

 
27

 
22 21

 
29

 
33

 
37

 
45 34 -

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
5 

1.
8 

1.
2 

1.
2 .8 .8
 

1.
2 

1.
5 

2.
0 

3.
6

1.
8 -

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
17

0 
92

6 
66

8 
64

4 
49

8

44
3 

58
4 

68
2 

85
2 

1,
61

0

83
7 -

pH 7.
6 

7
.5

 
7
.7

 
7.

7 
7.

7

7.
8 

7.
7

7.
g

7.
7 

8
.0 .. -

a 
R

ep
re

se
nt

s 
95

 p
er

ce
nt

 o
f 

ru
no

ff
 f

or
 w

at
er

 y
ea

r.
 

A
ve

ra
ge

 f
or

 
30

4 
da

ys
 o

f 
fl

ow
.

b 
In

cl
ud

es
 e

st
im

at
ed

 d
at

a 
fo

r 
m

is
si

ng
 p

er
io

ds
. 

R
ep

re
se

nt
s 

10
0 

pe
rc

en
t 

of
 r

un
of

f 
fo

r 
w

at
er

 y
ea

r.



CO
LO

RA
DO

 
RI
VE
R 
MA
IN
 S
T
E
M
 
C
o
n
t
i
n
u
e
d

9-
42
15
. 

CO
LO

RA
DO

 R
IV
ER
 B
EL

OW
 H
OO

VE
R 

DA
M,
 
AR
IZ
.,
 
NE

V.

L
O
C
A
T
I
O
N
.
 
A
t
 
Ho

ov
er

 
Da

m,
 
st
at
e 

li
ne

 b
et
we
en
 M
oh

av
e 

Co
un

ty
, 

Ar
iz
.,
 
an

d 
Cl
ar
k 

Co
un
ty
, 

Ne
v.
, 

ab
ou

t 
1 
mi

le
 u

ps
tr

ea
m 

fr
om

 
ga

gi
ng

 
st
at
io
n.

DR
AI

NA
GE

 A
R
E
A
.
 
1
6
7
,
8
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
RE

CO
RD

S 
AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

Oc
to
be
r 

19
39
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Oc

to
be

r 
19
41
 
to
 S

ep
te
mb
er
 
19
58
. 

EX
TR

EM
ES

, 
1
9
3
9
-
5
7
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 
da
il
y,
 
1,
58
0 

mi
cr
om
ho
s 

Ju
ne
 
20

, 
19
55
; 

mi
ni

mu
m 

da
il
y,
 
71
2 

mi
cr

om
ho

s 
No
v.
 
22
-2
6,
 
19
52
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
41

 
du

ri
ng

 
se

ve
ra

l 
pe

ri
od

s 
in
 1

95
1,
 
19
52
 
an
d 

19
56
; 

mi
ni
mu
m,
 
32
 
Ja

n.
 
21
-2
2,
 
25
-2
9,
 
31
, 

Ju
ne

 1
2-
17
, 

19
-2

0,
 1

94
4.
 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp

le
s 

pr
io
r 

to
 A

ug
us

t 
19
57
 
an

d 
of

 
se

mi
-m

on
th

ly
 
sa

mp
le

s 
th

er
ea

ft
er

 
av

ai
la
bl
e 

in
 
di

st
ri

ct
 
of

fi
ce

 
at
 
Sa
lt
 
La

ke
 C

it
y,

 
Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

Oc
to

be
r 

19
57
 
to
 S

ep
te

mb
er

 
19
58
 
gi

ve
n 

in
 W
SP
 
15

63
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1,

 
15

, 
19

57
. 

N
ov

. 
1,

 
1
5

..
..

..
D

ec
. 

3,
 

16
 
..
..
.

Ja
n.

 
2,

 
15

, 
19

58
. 

F
eb

. 
3,

 
1
4
..
..
..

A
pr

. 
1,

 
1
4

..
..

..
M

ay
 2

, 
15

. .
..
..
.

Ju
ne

 2
, 

17
 .
..
..
.

Ju
ly

 1
, 

15
 
..
..
..

A
ug

. 
1,

 
1
5

..
..

..
Se

pt
. 

3,
 
1
7
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

) 
a

69
6,

60
0 

95
6,

 3
00

 
1,

08
1,

00
0 

1,
24

5,
00

0 
84

5,
50

0 
1,

43
5,

00
0

1,
47

3,
00

0 
1,

11
5,

00
0 

81
8,

 6
00

 
89

4,
40

0 
91

1,
20

0 
79

2,
00

0

12
,2

70
,0

00

S
il

ic
a

(s
ic

g
pp

m

11
 

11
 

11
 

11
 

12
 

13 11
 

12
 9.
4 

11
 

10
 

10 11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
80

 
4.

72
 

4.
56

 
4.

32
 

4.
46

 
4.

30

4.
28

 
4.

08
 

4.
20

 
4.

22
 

4.
18

 
4.

12

4.
34

M
ag

ne
 

si
um

 
(M

g)

2.
28

 
2.

28
 

2.
08

 
2.

00
 

2.
04

 
1.

98

2.
00

 
1.

88
 

1,
84

 
1.

88
 

1.
84

 
1.

88

1.
97

So
 

di
um

 
(N

a)

4
.3

9
 

4
.3

9
 

4.
13

 
3.

78
 

4.
00

 
3.

65

3.
74

 
3.

35
 

3.
39

 
3.

61
 

3.
44

 
3.

39

3.
74

P
ot

as
 

si
um

 
(K

)

0.
12

 
.1

2 
.1

0 
.1

0 
.1

3 
.0

9

.1
0 

.1
2 

.0
9 

.0
9 

.1
0 

.1
3

0.
11

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
72

 
2.

70
 

2.
62

 
2.

54
 

2.
66

 
2.

56

2.
59

 
2.

49
 

2.
52

 
2.

56
 

2.
52

 
2.

56

2.
59

S
ul

- 
fa

te
 

(S
0«

)

6.
20

 
6.

41
 

6.
04

 
5.

70
 

5.
91

 
5.

50

5.
60

 
4.

77
 

5.
37

 
5.

37
 

5.
27

 
5.

25

5.
60

C
hl

o
 

ri
de

 
(C

l)

2.
54

 
2.

40
 

2.
20

 
2.

06
 

2.
14

 
1.

92

1.
97

 
1.

92
 

1.
69

 
1.

92
 

1.
83

 
1.

69

2.
00

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

2 
.0

2 
.0

2 
.0

2 
.0

2

.0
2 

.0
2 

.0
2 

.0
1 

.0
2 

.0
2

0.
02

N
i

 
tr

at
e 

(N
O

,)

0.
04

 
.0

5 
.0

4 
.0

4 
.0

5 
.0

5

.0
5 

.0
5 

.0
4 

.0
5 

.0
5 

.0
6

0.
05

B
or

on
 

(B
) 

pp
m

0.
15

 
.1

5 
.1

4 
.1

2 
.1

4 
.1

2

.1
3 

.0
9 

.1
2 

.1
2 

.1
5 

.5
4

0.
16

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 75

3 
75

0 
70

0 
65

6 
68

9 
65

6

65
6 

61
1 

62
4 

62
9 

61
1 

61
4

66
1

T
on

s 
p

er
 

ac
re

- 
fo

ot

1.
02

 
1.

02
 

.9
5 

.8
9
 

.9
4 

.8
9

.8
9 

.8
3 

.8
5 

.8
6 

.8
3 

.8
4

0.
90

T
ot

al
 

to
ns

 b

71
0,

 5
00

 
97

7,
 5

00
 

1,
02

7,
00

0 
1,

10
8,

00
0 

79
4,

80
0 

1,
27

7,
00

0

1,
31

1,
00

0 
92

5,
40

0 
69

5,
80

0 
76

9,
20

0 
75

6,
30

0 
66

5,
 3

00

11
,0

40
,0

00

P
er

 
ce

nt
 

so
 

di
um 38

 
38

 
38

 
37

 
38

 
36 37

 
36

 
36

 
37

 
36

 
36 37

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

2.
3 

2
.3

 
2
.3

 
2.

1 
2.

2 
2.

1

2.
1 

1.
9 

2
.0

 
2.

1 
2
.0

 
2
.0 2.
1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
12

0 
1,

11
0 

1,
05

0 
98

2 
1,

02
0 

97
1

97
1 

91
8 

92
8 

93
5 

92
2 

93
0

98
5

PH 8.
2 

8
.0

 
7
.9

 
7
.9

 
7.

7 
7
.7

7.
7 

8.
0 

7.
8 

7
.9

 
7.

6 
7
.6 --

a 
R

ep
re

se
nt

s 
ru

no
ff

 i
n 

ac
re

-f
ee

t 
fo

r 
en

ti
re

 m
on

th
, 

b 
R

ep
re

se
nt

s 
to

ta
l 

lo
ad

s 
fo

r 
m

on
th

.



DI
VE

RS
IO

NS
 
AN
D 

RE
TU
RN
 
FL
OW
 A

T 
AN
D 
BE
LO
W 

IM
PE

RI
AL

 
DA
M 

9-
52
55
. 

YU
MA
 
MA

IN
 C

AN
AL
 B
EL

OW
 C
OL

OR
AD

O 
RI
VE
R 

SI
PH
ON
, 

AT
 Y

UM
A 

AR
IZ

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

..

D
ec

. 
1
-3

1
..
..
..
.

Ja
n.

 
1-

31
, 

19
58

.. 
Fe

b.
 
1
-2

8
..
..
..
.

A
pr

. 
1
-3

0
..
..
..
.

M
ay

 1
-3

1
..

..
..

..

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1
-3

1
..
..
..
.

Se
pt

. 
1-

30
 
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

24
,1

60
 

13
,9

50
 

14
,3

10
 

16
,8

80
 

18
,3

90
 

28
,6

50

31
,3

00
 

35
,7

40
 

33
,5

30
 

38
,7

00
 

32
,2

50
 

35
,8

00

32
3,

70
0

S
il

ic
a 

(S
iO

a) 
pp

m

16
 

17
 

17
 

19
 

18
 

22 22
 

21
 

22
 

22
 

20
 

18 20

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
99

 
4.

89
 

4.
84

 
4.

59
 

4.
89

 
4.

69

4.
64

 
4.

49
 

4.
54

 
4.

39
 

4.
24

 
4.

34

4.
59

M
ag

ne
 

si
um

 
(M

g)

2.
38

 
2.

71
 

2.
38

 
2.

38
 

2.
30

 
2.

14

2.
06

 
2.

14
 

1.
97

 
2.

14
 

2.
06

 
1.

97

2.
14

So
 

di
um

 
(N

a)

6.
09

 
5.

83
 

5.
48

 
5.

26
 

4.
87

 
4.

87

4.
96

 
4.

87
 

4.
87

 
4.

70
 

4.
87

 
4.

96

5.
05

P
ot

as
 

si
um

 
(K

)

0.
14

 
.1

4 
.1

4 
.1

3 
.1

3 
.1

2

.1
2 

.1
2 

.1
2 

.1
2 

.1
2 

.1
2

0.
13

B
ic

ar
 

bo
na

te
 

(H
C

03
)

2.
77

 
2.

79
 

2.
77

 
2.

79
 

2.
98

 
2.

98

2.
88

 
2.

82
 

2.
75

 
2.

69
 

2.
59

 
2.

62

2.
77

S
ul

- 
fa

te
 

(S
O

^

7.
27

 
7.

12
 

8.
95

 
6.

62
 

6.
16

 
6.

20

6.
06

 
6.

08
 

6.
00

 
5.

91
 

5.
98

 
5.

98

6.
25

C
hl

o
 

ri
de

 
(C

l) 3.
61

 
3.

38
 

3.
10

 
2.

82
 

2.
99

 
2.

48

2.
54

 
2.

54
 

2.
59

 
2.

48
 

2.
48

 
2.

57

2.
71

F
lu

o-
 

ri
de

 
(F

)

0.
02

 
.0

2 
.0

2 
.0

2 
.0

3 
.0

3

.0
4 

.0
3 

.0
4 

.0
4 

.0
2 

.0
3

0.
03

N
i

 
tr

at
e 

(N
O

,)

0.
03

 
.0

3 
.0

2 
.0

3 
.0

4 
.0

4

.0
4 

.0
4 

.0
3 

.0
3 

.0
3 

.0
3

0.
03

B
or

on
 

(B
) 

pp
m

0.
18

 
.1

8 
.1

7 
.1

8 
.2

0 
.1

8

.1
5 

.1
8 

.1
9 

.2
0 

.1
4 

.1
8

0.
18

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 85

0 
84

0 
81

0 
77

0 
78

5 
77

7

74
7 

73
6 

74
0 

70
6 

71
0 

71
3

75
3

T
on

s 
pe

r 
ac

re
- 

fo
ot 1.
16

 
1.

14
 

1.
10

 
1.

05
 

1.
07

 
1.

06

1.
02

 
1.

00
 

1.
01

 
.9

6 
.9

7 
.9

7

1.
02

T
ot

al
 

to
ns

28
,0

30
 

15
,9

00
 

15
,7

40
 

17
,7

20
 

19
,6

70
 

30
,3

70

31
,9

30
 

35
,7

40
 

33
,8

70
 

37
,1

50
 

31
,2

80
 

34
,7

30

33
0,

20
0

P
er

 
ce

nt
 

so
 

di
um 45

 
43

 
43

 
43

 
40

 
41 42

 
42

 
42

 
41

 
43

 
44 42

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

3
.2

 
3.

0 
2.

9 
2.

8 
2.

6 
2.

6

2.
7 

2.
7 

2.
7 

2.
6 

2.
7 

2
.8 2.
8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
30

0 
1,

26
0 

1,
23

0 
1,

16
0 

1,
19

0 
1,

12
0

1,
11

0 
1,

10
0 

1,
09

0 
1,

07
0 

1,
06

0 
1,

08
0

1,
13

0

PH 8.
0 

7.
9 

8.
0 

8.
1 

7.
6 

7.
6

7.
6 

7.
8 

8
.0

 
7.

8 
8.

0 
8.

1 -



GU
NN

IS
ON

 
RI

VE
R 
BA

SI
N 

9-
15

25
. 

GU
NN

IS
ON

 
RI

VE
R 
NE

AR
 G
RA

ND
 
JU
NC
TI
ON
, 

CO
LO
.

LO
CA
TI
ON
. 
At
 
ro
ad
 b

ri
dg

e 
ab
ou
t 

a 
ha
lf
 m

il
e 

do
wn

st
re

am
 f
ro

m 
ga

gi
ng

 
st
at
io
n,
 
1 
mi
le
 d

ow
ns

tr
ea

m 
fr
om
 p

oi
nt
 
of

 
di

ve
rs

io
n 

of
 
Re

dl
an

ds
po

we
r 

ca
na

l,
 
an

d 
li

 
mi
le
s 

up
st
re
am
 f

ro
m 
mo

ut
h 

an
d 

Gr
an

d 
Ju

nc
ti

on
, 

Me
sa
 C

ou
nt

y.
 

DR
AI

NA
GE

 
AR
EA
. 
8,
02
0 

sq
ua

re
 m

il
es
, 

ap
pr
ox
im
at
el
y.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

Oc
to

be
r 

19
31
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Ap

ri
l 

19
49
 
to
 S

ep
te
mb
er
 1

95
8.
 

EX
TR

EM
ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
2,
21
0 

mi
cr

om
ho

s 
Se

pt
. 

15
; 

mi
ni

mu
m 

da
il

y,
 
28
5 

mi
cr
om
ho
s 

Ma
y 

26
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
32

 
Fe

b.
 
1-

28
; 

mi
ni
mu
m,
 
18
 M

ay
 
11
-3
1.
 

EX
TR

EM
ES
, 

19
41

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
2,

73
0 

mi
cr
om
ho
s 

Se
pt

. 
10
, 

19
56
; 

mi
ni

mu
m 

da
il

y,
 
28
0 
mi
cr
om
ho
s 

Ma
y 

23
, 

19
48
.

Pe
rc

en
t 

so
di

um
 
(1
95
0-

58
):
 

Ma
xi
mu
m,
 
35

 
Se
pt
. 

21
-3

0,
 
19
56
, 

Fe
b.

 
11
-2
0,
 
19

57
; 

mi
ni
mu
m,
 
10
 
Ju
ne
 
2-
5,
 
10

, 
19
52
.

RE
MA
RK
S.

 V
al
ue
s 

re
po

rt
ed

 f
or
 
di

ss
ol

ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at

 
18
0*
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 c

on
du

ct
an

ce
 o

f 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at

 
Sa

lt
 
La

ke
 C

it
y,

 
Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te

r 
ye
ar
 O

ct
ob

er
 1

95
7 

to
 S

ep
te

mb
er

 
19
58
 
gi
ve
n 

in
 W
SP

 1
56
3.

Ch
em

ic
al

 a
na
ly
se
s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57
 t
o 
Se
pt
em
be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1
-3

1
,1

9
5
7
..
 

N
ov

. 
1-

30
 
..
..
..

D
ec

. 
1-

31
 
..
..
..

Ja
n.

 
1-

31
, 

19
58

 .
 

F
eb

. 
1

-2
8

..
..

..
.

M
ar

. 
1-

31
 .

..
..
.

A
pr

. 
1

-1
5

..
..

..
.

A
pr

. 
1
6
-1

9
..
..
..

A
pr

. 
2
0
-3

0
..
..
..

M
ay

 1
-1

0 
..
..
..
.

M
ay

 1
1-

31
 .

..
..
.

Ju
ne

 1
-2

6 
..
..
..
.

Ju
ne

 2
7-

30
, 

Ju
ly

 
1-

3 
..

..
..

..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

10
6,

 2
00

 
11

1,
10

0 
91

,8
90

 
65

, 4
90

 
70

, 1
00

 
82

, 1
60

49
, 3

30
 

42
,9

40
 

16
2,

 1
00

 
20

1,
 1

00
 

67
1,

80
0 

54
0,

 3
00

44
. 2

30

S
il

ic
a 

(S
i0

2) 
pp

m 21
 

18
 

17
 

19
 

17
 

17 19
 

18
 

16
 

17
 

16
 

15 15

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

8
.5

6
 

5.
96

 
5.

64
 

6.
00

 
6.

04
 

5.
32

4.
88

 
3.

92
 

2.
48

 
2.

70
 

2.
12

 
2.

64

4.
00

M
ag

ne
 

si
um

 
(M

g)

5.
64

 
4.

28
 

3.
96

 
4.

40
 

4.
56

 
3.

80

3.
32

 
1.

52
 

1.
14

 
.7

8 
.6

4 
1.

04

2.
20

So
 

di
um

 
(N

a)

5.
92

 
4.

18
 

3.
87

 
4.

57
 

5.
09

 
4.

13

3.
31

 
1.

65
 

.9
6 

.8
3 

.6
1 

.9
6

1.
96

P
ot

as
 

si
um

 
(K

)

0.
16

 
.1

2 
.1

3 
.1

3 
.1

5 
.1

0

.1
2 

.0
8 

.0
6 

.0
7 

.0
6 

.0
7

.0
8

B
ic

ar
 

bo
na

te
 

(H
C

03
)

3.
36

 
3.

43
 

3.
21

 
3.

51
 

3.
46

 
3.

15

3.
25

 
a3

.6
1
 

2.
34

 
2.

49
 

1.
88

 
2.

02

2.
33

S
ul

- 
fa

te
 

(S
O

J

16
.2

4 
10

.7
0 

9.
74

 
11

.2
8 

11
.8

7 
9.

83

8.
04

 
3.

25
 

2.
17

 
1.

73
 

1.
42

 
2.

44

5.
50

C
hl

o
 

ri
de

 
(C

l)

0.
56

 
.4

2 
.3

9 
.4

5 
.5

1 
.4

2

.3
9 

.2
4 

.1
6 

.1
1 

.0
8 

.1
4

.2
8

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
15

 
.1

1 
.1

2 
.1

3 
.1

3 
.1

2

.0
9 

.0
6 

.0
5 

.0
5 

.0
4 

.0
3

.0
3

B
or

on
 

(B
) 

pp
m

0.
22

 
.1

9 
.1

6 
.1

2 
.1

3 
.1

4

.1
3

.0
9 

.1
2 

.0
8 

.0
6

.0
9

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

1,
41

0 
97

5 
92

9 
1,

02
0 

1,
10

0 
91

1

77
7 

b4
33

 
30

0 
28

3 
22

0 
30

1

54
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
92

 
1.

33
 

1.
26

 
1.

39
 

1.
50

 
1.

24

1.
06

 
.5

9 
.4

1 
.3

8 
.3

0 
.4

1

.7
3

T
ot

al
 

to
ns

20
3,

 9
00

 
14

7,
 8

00
 

11
5,

80
0 

91
, 0

30
 

10
5,

 2
00

 
10

1,
90

0

52
,2

90
 

25
, 3

30
 

66
, 4

60
 

76
,4

20
 

20
1,

 5
00

 
22

1,
 5

00

32
. 2

90

P
er

 
ce

nt
 

so
 

di
um 29

 
29

 
28

 
30

 
32

 
31 28

 
23

 
21

 
19

 
18

 
20 24

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
2 

1.
9 

1.
8 

2.
0 

2.
2 

1.
9

1.
6 

1.
0 .7
 

.6
 

.5
 

.7 1.
1

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
70

0 
1,

27
0 

1,
23

0 
1,

32
0 

1,
39

0 
1,

20
0

1,
05

0 
63

8 
44

6 
41

8 
33

4 
44

8

75
2

pH 8.
0 

7.
4 

8
.0

 
7.

9 
7.

9 
8.

1

7.
8 

8.
3 

8
.0

 
8
.0

 
7.

8 
6.

8

7 
71

a 
In
cl
ud
es
 0
.1
0 

eq
ui
va
le
nt
 p
er
 m
il
li
on
 o

f 
ca

rb
on

at
e 
(C
O
3)

. 
b 

Ca
lc

ul
at

ed
 f
ro
m 
de
te
rm
in
ed
 c
on

st
it

ue
nt

s.



GU
NN

IS
ON

 R
IV

ER
 B

A
S

IN
 C

on
ti

nu
ed

9
-1

5
2
5
. 

G
U

N
N

IS
O

N
 

R
IV

E
R

 
N

EA
R

 G
RA

N
D

 
JU

N
C

T
IO

N
, 

C
O

L
O

.-
-C

o
n

ti
n

u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ly

 4
- 1

2,
 

19
58

.. 
Ju

ly
 1

3-
31

, 
A

ug
. 

1-
6.

 .
..
..

..
..

.
A

ug
. 

7-
14

 
..
..
..

A
ug

. 
1
5
-3

1
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

24
,8

60

34
,8

50
 

11
,4

00
 

22
, 2

10
 

51
,1

40

2,
 3

83
, 0

00

S
il

ic
a 

(S
i0

2)
 

pp
m 14 15

 
14

 
13

 
15 16

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

6.
40

9.
24

 
5.

36
 

8.
92

 
10

.5
0

3.
79

M
ag

ne
 

si
um

 
(M

g)

3.
76

5.
56

 
3.

24
 

5.
32

 
6.

30

2.
06

S
o

 
di

um
 

(N
a)

3.
65

6.
74

 
3.

74
 

6.
61

 
7.

00

2.
04

P
ot

as
 

si
um

 
(K

)

0.
11 .1

9 
.1

3 
.1

7 
.1

4

0.
09

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
00

3.
49

 
2.

85
 

3.
34

 
3.

62

2.
47

S
ul

- 
fa

te
 

(S
O

J

10
.3

7

17
.6

8 
9.

06
 

17
.2

8 
19

.4
5

5.
16

C
hl

o
 

ri
de

 
(C

l)

0.
39 .7

0 
.4

2 
.6

8 
.6

2

0.
23

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
06 .0
7 

.1
0 

.0
5 

.1
0

0.
06

B
or

on
 

(B
) 

PP
m

0.
18 .3
1 

.2
0 

.2
5 

.3
2

0.
11

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 92

9

1,
51

0 
82

3 
1,

47
0 

1,
70

0

53
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
26

2.
05

 
1.

12
 

2.
00

 
2.

31

0.
72

T
ot

al
 

to
ns 31

,3
20

71
,4

40
 

12
,7

70
 

44
, 4

20
 

11
8,

10
0

1,
71

6,
00

0

P
er

 
ce

nt
 

so
 

di
um 26 31
 

30
 

31
 

29 26

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
6

2.
5 

1.
8 

2.
5 

2.
4

1.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
20

0

1,
82

0 
1,

11
0 

1,
77

0 
1,

98
0

71
3

pH 7.
2

7
.0

 
6.

8 
6.

9 
7.

5 --



GR
EE
N 

RI
VE
R 
BA

SI
N

9-
31
50
. 

GR
EE
N 

RI
VE
R 

AT
 G
RE
EN
 
RI
VE
R,
 
UT
AH

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n,
 
1 
mi

le
 s

ou
th

ea
st

 
of

 
th

e 
to
wn
 o

f 
Gr
ee
n 

Ri
ve

r,
 
Em
er
y 

Co
un

ty
, 

22
 m
il
es
 
up

st
re

am
 
fr
om
 S
an
 R

af
ae

l 
Ri

ve
r,

an
d 

11
7 
mi
le
s 

up
st

re
am

 
fr
om
 m
ou
th
. 

DR
AI

NA
GE

 A
R
E
A
.
 
4
0
,
6
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI

LA
BL

E.
 C

tf
em

ic
al

 
an
al
ys
es
: 

Au
gu
st
 
19
28
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
y 

19
49
 
to
 S

ep
te

mb
er

 
19

58
.

Se
di
me
nt
 
re
co
rd
s:
 

Ma
y 

19
30
 
to
 
Se
pt
em
be
r 

19
58

. 
EX

TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
75
0 

mi
cr
om
ho
s 

Se
pt
. 

13
;

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
43
 
Se
pt
. 

1-
12

, 
15
-3
0;
 
mi
ni
mu
m,
 
24
 
Ma
y 

10
-3
1.
 

EX
TR

EM
ES

, 
19
41
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
2,
42
0 

mi
cr
om
ho
s 

Se
pt
. 

29
,

Pe
rc

en
t 

so
di
um
 
(1

95
0-
58
):
 

Ma
xi
mu
m,
 
47
 
No

v.
 
21
-2
4,
 
26
, 

De
c.
 
1-
10
 

19
54
; 

mi
ni
mu
m,
 
19

 
Au

g.
 
7,
 
19
57
. 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at
 
18
0 

C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Sa
lt
 
La

ke
 C

it
y,
 
Ut

ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar
 
Oc
to
be
r 

19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve

n 
in

 W
SP

 
15
63
.

mi
ni
mu
m 

da
il
y,
 
32
4 

mi
cr

om
ho

s 
Ju
ne
 
1.

19
43
; 

mi
ni
mu
m 

da
il
y,
 
27
2 

mi
cr

om
ho

s 
Ma

y 
13
, 

19
56
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .

D
ec

. 
1

-3
1

..
..
..
.

Ja
n.

 
1-

31
, 

19
58

 .
 

F
eb

. 
1-

28
 
..
..
..

M
ar

. 
1
-3

L
..
..
..

A
pr

. 
1-

22
 
..
..
..

A
pr

. 
23

-3
0 

..
..
.

M
ay

 1
-9

..
..
..
..

M
ay

 1
0-

31
 .

..
..
.

Ju
ly

 1
-3

L
..
..
..
.

A
ug

. 
1-

31
 
..
..
..

Se
pt

. 
1-

12
,1

5-
30

. 
Se

pt
. 

13
-1

4 
..

..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

18
4,

80
0 

22
8,

 1
00

 
14

8,
90

0 
12

7,
70

0 
18

3,
60

0 
24

6,
 2

00
 

25
6,

90
0 

17
5,

20
0

18
1,

10
0 

1,
13

0,
00

0 
1,

17
4,

00
0 

22
4,

00
0 

11
0,

20
0 

87
,1

10
 

8,
65

0

4,
46

6,
00

0

S
il

ic
a 

(S
i0

2)
 

pp
m 8.
7 

10
 

11
 

12
 

12
 

10
 

13
 

13 15
 

14
 

11
 

11
 8.
5 

8.
6 

11 12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
72

 
3.

80
 

4.
00

 
4.

02
 

3.
48

 
3.

52
 

3.
46

 
2.

56

2.
82

 
2.

34
 

2.
14

 
2.

84
 

3.
36

 
3.

62
 

9.
32

2.
84

M
ag

ne
 

si
um

 
(M

g)

2.
84

 
3.

16
 

3.
22

 
3.

06
 

2.
72

 
2.

84
 

2.
66

 
1.

60

1.
74

 
1.

18
 

.9
8 

1.
90

 
2.

36
 

2.
76

 
3.

92

1.
81

So
 

di
um

 
(N

a)

4.
35

 
4.

26
 

4.
26

 
3.

92
 

3.
87

 
4.

31
 

3.
70

 
1.

87

2.
09

 
1.

13
 

1.
17

 
2.

57
 

3.
87

 
4.

96
 

6.
66

2.
35

P
ot

as
 

si
um

 
(K

)

0.
07

 
.0

6 
.0

6 
.0

6 
.0

6 
.0

6 
.0

7 
.0

5

.0
7 

.0
5 

.0
5 

.0
7 

.0
8 

.0
9 

.1
3

0.
06

B
ic

ar
 

bo
na

te
 

(H
C

03
)

3.
44

 
3.

74
 

3.
97

 
4.

05
 

3.
47

 
3.

57
 

3.
54

 
2.

93

3.
31

 
2.

85
 

2.
43

 
3.

08
 

3.
34

 
3.

46
 

3.
57

3.
05

S
ul

- 
fa

te
 

(S
0«

)

6.
43

 
6.

33
 

6.
20

 
5.

87
 

5.
60

 
6.

18
 

5.
45

 
2.

50

2.
83

 
1.

46
 

1.
58

 
3.

58
 

5.
12

 
6.

79
 

15
.7

4

3.
31

C
hl

o
 

ri
de

 
(C

l) 1.
07

 
1.

02
 

1.
13

 
1.

16
 

.9
9 

1.
07

 
.9

0 
.4

5

.5
1 

.2
8 

.2
8 

.7
9 

1.
02

 
1.

38
 

1.
07

0.
59

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

j)

0.
03

 
.0

4 
.0

3 
.0

3 
.0

6 
.0

5 
.0

5 
.0

7

.0
7 

.0
5 

.0
3 

.0
2 

.0
3 

.0
3 

.0
1

0.
04

B
or

on
 

(B
) 

pp
m

0.
18

 
.1

7 
.1

8 
.1

7 
.1

9 
.1

7 
.1

6 
.0

9

.1
4 

.0
3 

.0
7 

.1
7 

.1
5 

.1
7 

.1
9

0.
10

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n
69

4 
70

5 
71

1 
68

6 
63

2 
67

7 
61

7 
37

9

40
5 

27
6 

25
9 

45
4 

61
2 

72
7 

1,
35

0

43
1

T
qn

s 
p
er

 
ac

re
- 

fo
ot

0.
94

 
.9

6 
.9

7 
.9

3 
.8

6 
.9

2 
.8

4 
.5

2

.5
5 

.3
8 

.3
5 

.6
2 

.8
3 

.9
9 

1.
84

0.
59

T
ot

al
 

to
ns

17
3,

70
0 

21
9,

00
0 

14
4,

40
0 

11
8,

80
0 

15
7,

90
0 

22
6,

50
0 

21
5,

80
0 

91
,1

00

99
,6

00
 

42
9,

40
0 

41
0,

90
0 

13
8,

90
0 

91
,4

70
 

86
,2

40
 

15
,9

20

2,
63

5,
00

0

P
er

 
ce

nt
 

so
 

di
um 40
 

38
 

37
 

35
 

38
 

40
 

37
 

31 31
 

24
 

27
 

35
 

40
 

43
 

33 33

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2.
4 

2.
3 

2.
2 

2.
1 

2.
2 

2.
4 

2.
1 

1.
3

1.
4 .9
 

.9
 

1.
7 

2.
3 

2.
8 

2.
6

1.
5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
03

0 
1,

04
0 

1,
05

0 
1,

02
0 

95
0 

1,
02

0 
91

0 
57

9

61
6 

43
5 

41
1 

70
2 

91
5 

1,
07

0 
1,

70
0

65
5

PH 8.
0 

7
.9

 
8.

0 
8.

0 
8.

1 
7
.9

 
8.

1 
8.

0

8.
2 

8.
0 

8.
0 

7
.2

 
7
.6

 
7.

6 
7
.4  



SA
N 

JU
AN
 
RI
VE
R 
BA
SI
N

9-
35
55
. 

SA
N 

JU
AN
 
RI
VE
R 
NE
AR
 A
RC
HU
LE
TA
, 

N.
 
HE

X.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n,
 
4|

 
mi

le
s 

do
wn

st
re

am
 
fr
om
 L

os
 
Pi
no
s 

Ri
ve

r 
an

d 
4|
 
mi

le
s 

no
rt
he
as
t 

of
 
Ar
ch
ul
et
a,
 
Sa
n 

Ju
an
 
Co
un
ty
.

DR
AI

NA
GE
 
A
R
E
A
.
 
3
,
2
4
0
 s

qu
ar

e 
mi
le
s,
 
ap

pr
ox

im
at

el
y.

RE
CO
RD
S 
AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

De
ce
mb
er
 
19

54
 t

o 
Se

pt
em

be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

De
ce

mb
er

 
19

54
 
to

 S
ep

te
mb

er
 
19
58
.

Se
di
me
nt
 
re

co
rd

s:
 

De
ce
mb
er
 
19
54
 
to

 S
ep

te
mb

er
 
19
58
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
59
1 

mi
cr
om
ho
s 

Fe
b.

 
18
; 

mi
ni

mu
m 

da
il
y,
 
12

1 
mi

cr
om

ho
s 

Ju
ne
 
10

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi

mu
m,

 
36

 
Fe
b.
 
17

-2
3;

 
mi

ni
mu

m,
 
13
 
Ap

r.
 
17
-2
3.
 

EX
TR

EM
ES

, 
19

54
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
65
9 

mi
cr
om
ho
s 

No
v.
 
22
, 

19
56
; 

mi
ni
mu
m 

da
il
y,
 
10
1 

mi
cr
om
ho
s 

Ju
ly
 
2,

 
19
57
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
45
 
Fe
b.
 
13

-1
7,

 
19
57
; 

mi
ni

mu
m,

 
13
 
Ap

r.
 
17

-2
3,

 
19
58
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18

0*
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st

ri
ct

 
of
fi
ce
 
at
 
Al
bu
qu
er
qu
e,
 
N.
 
Me

x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar

 
Oc
to
be
r 

19
57
 
to
 S

ep
te
mb
er
 
19
58
 
gi
ve
n 

in
 
WS
P 

15
63
.

I

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

12
, 

19
57

 
..
 

O
ct

. 
13

 .
..
..
..
..
.

cir
*t

 
1 4

O
ct

. 
15

-1
8 

..
..
..
.

O
ct

. 
1
9
..
..
..
..
..

O
ct

. 
20

 .
..

..
..

..
.

O
ct

. 
21

 .
..
..
..
..
.

f\
e*

t 
9

9

rv
»f

 
9^

 
^ 1

N
ov

. 
1
-2

7
..

..
..

..

rt
of

 
1

D
ec

. 
2 

..
..

..
..

..
D

ec
. 

3-
16

 
..
..
..
.

rt
ar

>
 

1
7

 
1Q

D
ec

. 
2
9
-3

1
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

16
,5

10
 

2,
64

0 
2,

40
0 

7,
28

0 
4,

72
0 

4,
58

0 
5,

49
0 

5,
45

0 
18

,2
40

63
,8

40
 

3,
68

0 
88

9

23
^7

60
 

5,
41

0 
9,

69
0 

2.
52

0

S
il

ic
a 

(S
i0

2) 
pp

m

14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
50

 
1.

75
 

2.
00

 
1.

70
 

2.
50

 
3.

19
 

2.
00

 
2.

64
 

1.
95

1.
90

 
2.

15
 

2.
40

 
2.

00
 

1.
65

 
1.

75
 

2.
20

 
2.

30

M
ag

ne
 

si
um

 
(M

g)

0.
37

 
.3

1 
.4

7 
.4

3 
.3

3 
.7

2 
.3

9 
.5

8 
.5

8

.3
9 

.5
1 

.5
8 

.5
1 

.4
7 

.5
1 

.4
7 

.6
3

So
 

di
um

 
(N

a)

0.
74

 
1.

00
 

1.
26

 
.8

7 
1.

04
 

1.
13

 
1.

04
 

1.
00

 
.8

7

.8
3 

1.
00

 
1.

22
 

.8
7 

.6
5 

1.
13

 
1.

09
 

1.
22

P
ot

as
 

si
um

 
(K

)

0.
07

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

1.
75

 
1,

80
 

2.
00

 
1.

80
 

2.
72

 
3.

21
 

2.
15

 
3.

03
 

2.
31

1.
72

 
2.

08
 

a2
.4

3 
a2

. 
59

 
1.

69
 

1.
90

 
2.

13
 

2.
29

S
ul

- 
fa

te
 

(S
O

J

0.
77

C
hl

o
 

ri
de

 
(C

l)

0.
11

F
lu

o-
 

ri
de

 
(F

)

0.
04

N
i

 
tr

at
e 

(N
O

,)

0.
01

B
or

on
 

(B
) 

pp
m

0.
05

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

17
2 

20
6 

23
9 

19
6 

25
7 

32
1 

22
7 

27
0 

21
5

19
3 

24
0 

27
8 

22
7 

18
4 

21
6 

25
2 

27
3

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
23

 
.2

8 
.3

3 
.2

7 
.3

5 
.4

4 
.3

1 
.3

7 
.2

9

.2
6 

.3
3 

.3
8 

.3
1 

.2
5 

.2
9 

.3
4 

.3
7

T
ot

al
 

to
ns

3,
80

0 
73

9 
79

2 
1,

97
0 

1,
65

0 
2,

02
0 

1,
70

0 
2,

02
0 

5,
29

0

16
,6

00
 

1,
21

0 
33

8 
46

5 
5,

94
0 

1,
57

0 
3,

29
0 

93
2

P
er

 
ce

nt
 

so
 

di
um 28

 
33

 
34

 
29

 
27

 
22

 
30

 
24

 
26 27

 
27

 
29

 
26

 
23

 
33

 
29

 
29

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

0
.8

 
1.

0 
1.

1 .8
 

.9
 

.8
 

1.
0 .8
 

.8 .8
 

.9
 

1.
0 .8
 

.6
 

1.
1 .9
 

1.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

26
4 

30
4 

36
2 

29
2 

37
3 

49
4 

33
9 

40
9 

32
1

29
7 

36
5 

40
9 

32
9 

27
1 

33
7 

37
6 

41
4

pH 7.
5 

8.
2 

8.
1 

8.
2 

8.
0 

7.
5 

8.
1 

8.
0 

7
.5 7.
5 

7.
6 

8.
5 

8.
5 

7.
5 

7.
3 

7.
5 

7.
6

a 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.



Ja
n.

 
1-

31
, 

19
58

 
. 

F
eb

. 
1
-1

6
..
..
..
.

F
eb

. 
1
7
-2

3
..
..
..

M
ar

. 
1-

19
. 
..
..
..

A
pr

. 
1
-1

6
..
..
..
.

A
pr

. 
1
7
-2

3
..
..
..

A
pr

. 
2
4
-3

0
..
..
..

M
ay

 1
-6

 
..
..
..
..

M
ay

 7
-2

0 
..

..
..

.

Ju
ne

 2
9-

Ju
ly

 4
 .
..
 

Ju
ly

 5
-1

0 
..

..
..

.
Ju

ly
 1

1-
14

. 
..
..
..

Ju
ly

 1
5
-3

1
..
..
..
.

A
ug

. 
1-

8 
..
..
..
.

A
ug

. 
1
0
-1

8
..
..
..

A
ug

. 
1
9
-2

0
..
..
..

A
ug

. 
2
1
-3

1
..
..
..

Se
pt

. 
1-

14
. 
..
..
..

Se
pt

. 
15

-3
0 

..
..

.

T
ot

al
 o

r 
w

ei
gh

te
d

21
,8

60
 

18
,3

80
18

,3
90

14
,5

30
27

,9
70

48
,6

80

78
,2

30
11

9,
00

0
81

,7
00

68
,4

10
21

0,
 2

00
18

0,
 9

00

24
4,

20
0

20
,3

30
14

,7
50

 
9,

96
0

5,
82

0
17

,4
20

7,
91

0
1,

14
0

9,
23

0
2,

24
0

14
,4

60
17

,3
60

22
,7

10

1,
45

5,
00

0

18 16 __ 17

2.
40

 
2.

20
2.

89
2.

50
2.

59
2.

35

2.
59

2.
25

1.
50

1.
40

1.
10 .9
5

.8
5

1.
00

1.
30

 
1.

60
1.

55
1.

85

1.
95

2.
54

2.
05

2.
40

1.
95

2.
00

1.
65

1.
55

0.
54

 
.5

7
.7

2
.8

2
.9

9
.9

9

1.
15 .6
7

.4
3

.4
1

.3
1

.2
1

.2
0

.2
1

.3
5 

.4
9

.4
1

.5
3

.4
9

.9
9

.5
7

.7
4

.5
7

.5
3

.4
3

0.
45

1.
17

 
1.

26
2.

00
1.

30
1.

39
1.

09 .9
1

.4
4

.3
7

.3
6

.2
7

.2
4

.2
5

.3
6

.5
2 

.7
4

.6
5

.9
1

1.
13

1.
30

1.
09

1.
22

1.
00

1.
17 .8
7

0.
57

0.
06 _ .0
8

.0
7 __ _.

2.
34

 
2.

28
3.

59
2.

69
2.

69
2.

62

2.
74

2.
51

1.
70

1.
57

1.
31

1.
15 .9
8

1.
11

1.
46

 
1.

79
1.

72
2.

13

2.
25

2.
57

2.
36

2.
52

2.
23

2.
29

1.
87

1.
72

1.
64 _ _

1.
87 __ __ __ __

1.
02 __ __

0.
16 __ __ .1
3 __ __ .1
0 __ __

0.
04 __ _ .0
1

.0
2 _ __

0.
00 _ _ .0
2

.0
0 __ __ __

0
.0

9 _ _

.0
8 _ .0
9 __ __ _ _ _

26
7 

27
0

35
4

30
1

33
2

29
3

30
0

21
7

15
6

14
6

12
2

10
7 96 11
5

15
0 

19
0

17
3

21
8

22
5

31
8

23
5

27
6

21
6

23
2

18
9

17
2

0
.3

6
 

.3
7

.4
8

.4
1

.4
5

.4
0

.4
1

.3
0

.2
1

.2
0

.1
7

.1
5

.1
3

.1
6

.2
0

 
.2

6
.2

4
.3

0

.3
1

.4
3

.3
2

.3
8

.2
9

.3
2

.2
6

0
.2

3

7,
87

0 
6,

80
0

8,
83

0
5,

96
0

12
,5

90
19

,4
70

32
,0

70
35

,7
00

17
,1

60
13

,6
80

35
,7

30
27

,1
40

31
,7

50
3,

25
0

2,
95

0 
2,

59
0

1,
40

0
5,

23
0

2,
45

0
49

0
2,

95
0

85
1

4,
19

0
5,

56
0

5,
90

0

33
4,

60
0

28
 

31 36 28 28 25 19 13 16 17 16 17 19 23 24
 

26 25 28 32 27 29 28 28 32 29 22

1
.0

 
1.

1
1
.5

1
.0

1
.0 .8 .7 .4 .4 .4 .3 .3 .3 ,5 .6 .7 .7 .8 1
.0

1
.0

1
.0

1
.0 .9 1
.0 .9

0
.6

41
1 

40
9

54
3

45
6

48
9

43
3

44
5

32
8

23
7

22
2

17
4

14
6

13
5

16
7

22
5 

28
8

26
7

33
3

34
4

46
9

35
9

41
8

33
1

35
7

28
9

25
5

7
.6

 
7
.5

7
.6

7
.7

7
.6

7
.8

7
.7

7
.7

7
.6

7
.5

7
.3

7
.3

7
.2

7
.2

7
.6

 
g
 

7
.5

 
P

7
.4

 
§

7
.5

 
| O

 
7 

7
7
.5

 
5

7
.5

 
£

7
.5

 
»

7
.6

 
CO

7
.5

 
%

7
6
 

S



SA
N 

JU
AN
 
RI
VE
R 
BA

SI
N

9-
37

95
. 

SA
N 

JU
AN
 
RI

VE
R 
NE
AR
 B
LU

FF
, 

UT
AH

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on
 
St

at
e 

Hi
gh

wa
y 

47
, 

1,
80
0 

fe
et

 
do
wn
st
re
am
 
fr
om
 
ga
gi
ng
 
st

at
io

n,
 
an
d 

20
 m
il

es
 
so

ut
hw

es
t 

of
 
Bl

uf
f,

 
Sa

n 
Ju

an
 
Co

un
ty

.
DR

AI
NA
GE

 A
R
E
A
.
 
2
3
,
0
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr

ox
im

at
el

y.
RE

CO
RD
S 

AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al

ys
es

: 
Fe

br
ua

ry
 
to

 J
un
e 

19
27
, 

Oc
to

be
r 

19
29
 
to
 S

ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
Ma
y 

19
44
 
to

 
Se

pt
em

be
r 

19
58
.

Se
di
me
nt
 
re

co
rd

s:
 

Au
gu

st
 
to
 
Se
pt
em
be
r 

19
28

, 
Ju
ly
 
19
29
 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
52
0 
mi
cr
om
ho
s 

Se
pt
. 

15
; 

mi
ni
mu
m 

da
il

y,
 
23
9 
mi
cr
om
ho
s 

Ju
ne
 
11
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
39

 
Au

g.
 
1-

31
; 

mi
ni
mu
m,
 
19
 
Ma
y 

1-
31
, 

Ju
ne

 
1-

15
.

EX
TR
EM
ES
, 

1
9
2
9
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e 
(1
94
1-
58
):
 

Ma
xi
mu
m 

da
il
y,
 
2,
31
0 
mi

cr
om

ho
s 

Au
g.
 
3,

 
19
56
; 

mi
ni
mu
m 

da
il
y,
 
20
8 

mi
cr
om
ho
s 

Ju
ne
 
17
, 

19
52

.
Pe

rc
en

t 
so
di
um
: 

Ma
xi
mu
m,
 
58
 
Se

pt
. 

10
, 

19
54
; 

mi
ni
mu
m,
 
11
 
Ma
y 

21
, 

23
-2

7,
 
29
-3
1,
 
Ju
ly
 
1-
10
, 

19
44
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co
rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 
Sa
lt
 
La

ke
 C

it
y,
 
Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa

te
r 

ye
ar
 O
ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58

 
gi
ve
n 

in
 W

SP
 
15

63
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

...

D
ec

. 
1

-3
1
..
..
..
..

Ja
n

. 
1-

31
, 

19
58

 .
. 

F
eb

. 
1

-2
8

..
..

..
..

M
ar

. 
1

-3
L

..
..
..
.

A
pr

. 
1

-1
7

..
..

..
..

A
pr

. 
1
8

-3
0
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

15
0,

 2
00

 
14

1,
 3

00
 

87
,7

60

52
, 9

00
 

11
8,

 6
00

 
15

9,
 3

00

12
5,

80
0 

28
7,

 3
00

 
74

2,
 6

00

S
il

ic
a 

(S
i0

2) 
pp

m

13
 

12
 

10 10
 

10
 

11 12
 

12
 

11

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
46

 
4.

04
 

4.
40

5.
30

 
4.

60
 

4.
60

3.
96

 
2.

54
 

1.
89

M
ag

ne
 

si
um

 
(M

g)

1.
78

 
1.

76
 

2.
02

2.
56

 
2.

16
 

2.
16

1.
96

 
.9

2 
.5

4

S
o

 
di

um
 

(N
a)

3.
26

 
2.

35
 

2.
70

3.
61

 
3.

39
 

2.
96

2.
00

 
.9

1 
.5

7

P
ot

as
 

si
um

 
(K

)

0.
09

 
.0

7 
.0

7

.0
9 

.1
0 

.0
9

.0
8 

.0
5 

.0
5

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
90

 
2.

61
 

2.
75

3.
16

 
2.

95
 

2.
87

2.
85

 
2.

29
 

1.
77

S
ul

- 
fa

te
 

(S
O

J

6.
16

 
5.

14
 

5.
91

7.
70

 
6.

79
 

6.
31

4.
64

 
2.

02
 

1.
17

C
hl

o
 

ri
de

 
(C

l) 0.
56

 
.5

1 
.6

2

.8
5 

.5
9 

.6
8

.5
1 

.1
4 

.1
4

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

J

0.
06

 
.0

6 
.0

8

.0
9 

.1
1 

.0
9

.0
5 

.0
4 

.0
3

B
or

on
 

(B
) 

pp
m

0.
09

 
.0

6 
.0

6

.0
6 

.0
6 

.0
6

.0
6 

.0
5 

.0
3

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 63

3 
53

2 
59

7

76
0 

67
7 

64
1

52
0 

28
0 

19
3

T
on

s 
p

er
 

ac
re

- 
fo

ot 0.
86

 
.7

2 
.8

1

1.
03

 
.9

2 
.8

7

.7
1 

.3
8 

.2
6

T
ot

al
 

to
ns

12
9,

 2
00

 
10

1,
 7

00
 

71
, 0

90

54
, 4

90
 

10
9,

10
0 

13
8,

 6
00

89
, 3

20
 

10
9,

 2
00

 
19

3,
 1

00

P
er

 
ce

nt
 

so
 

di
um 34

 
29

 
29 31

 
33

 
30 25

 
21

 
19

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
9 

1.
4 

1.
5

1.
8 

1.
8 

1.
6

1.
2 .7
 

.5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

89
7 

77
0 

86
1

1,
06

0 
95

6 
92

0

74
7 

42
3 

30
3

PH 7.
8 

7.
8 

7.
8

8.
3 

8
.0

 
8
.0

7.
9 

8
.0

 
7.

8



Ju
ne

 1
-1

5,
 

19
58

. .
 . 

Ju
ne

 1
6-

29
 .
..
..
..

Ju
ne

 3
0,

 
Ju

ly
 1

-1
7 

Ju
ly

 1
8-

26
 .

..
..
..

Ju
ly

 2
7-

31
 .

..
..
..

A
ug

. 
1
-3

1
..
..
..
..

Se
pt

. 
1-

11
, 

13
-1

4 
16

, 
21

-3
0 

..
..
.

Se
pt

. 
12

-1
5 

..
..
..

S
ep

t. 
17

-2
0 

..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

36
1,

 6
00

 
14

0,
 0

00
60

, 2
30

 
13

,4
20

5,
82

0

42
, 4

00

42
, 3

80
6,

93
0

12
,0

40

2,
 5

51
, 0

00

12
 

11 9.
9 

8.
3

12 1
9

1
1 14 13 11

1.
78

 
2.

02
3.

20
 

4.
04

4.
96

4.
80

4.
58

7.
28

3.
42

2.
94

0.
29

 
.4

5
.9

6 
1.

72
2.

00

2.
16

2.
10

3.
20

1.
22

1.
07

0.
48

 
.7

8
1.

78
 

3.
18

4.
39

4 
>>

7

4
.0

9
5.

92
1.

96

1.
57

0.
04

 
.0

5
.0

6 
.0

9
.1

2

.1
2

.0
8

.1
2

.0
6

0
.0

6

1.
59

 
1.

52
1.

95
 

2.
34

2.
79

3.
06

3.
05

3.
77

2.
52

2
.2

0

1.
00

 
1.

67
3.

75
 

6.
04

7.
87

7.
77

6.
72

12
.0

3
3.

58

3.
19

0.
10

 
.2

0
.3

7 
.7

3
.9

3

.8
7

.7
9

.7
9

.3
9

0.
31

0.
03

 
.0

4
.0

5 
.0

9
.1

1

.0
9

.0
7

.0
4

.0
6

0.
05

0.
01

 
.0

0
.0

7 
.0

5
.1

2

.1
3

.1
3

.2
2

.0
9

0
.0

4

17
2 

22
0

39
8 

59
4

76
5

74
9

70
0

1,
09

0
44

8

36
8

0.
23

 
.3

0
.5

4 
.8

1
1.

04

1.
02 .9
5

1.
48 .6
1

0.
50

83
, 1

70
 

42
, 0

00
32

, 5
20

 
10

, 8
70

6,
05

0

43
, 2

50

40
, 

26
0

10
, 

26
0

7
,3

4
0

1,
 2

76
, 0

00

19 24 30
 

35 38 39 38 36 29 28

0.
5 .7 1.
2 

1.
9

2.
3

2.
4

2.
2

2.
6

1.
3

1.
1

26
7 

34
3

59
5 

ftf
id

1,
08

0

1,
07

0

1,
00

0
1,

42
0

66
5

54
1

7.
8 

7,
7

7.
5-

 
7
.6

7.
7

7 
7

7 
5

7
,5

7
.5



LI
TT

LE
 
CO
LO
RA
DO
 
RI
VE
R 
BA
SI
N 

9-
40

12
. 

LI
TT
LE
 
CO

LO
RA

DO
 R

IV
ER
 A
T 

CA
ME
RO
N,
 
AR

IZ
.

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on

 U
. 

S.
 
Hi

gh
wa

y 
89

 
at
 
Ca

me
ro

n,
 
Co

co
ni

no
 C
ou
nt
y,
 
12

 m
il
es
 
up

st
re

am
 
fr
om
 
ga
gi
ng
 
st

at
io

n,
 
wh
ic
h 

is
 
3 
mi
le
s 

do
wn

r 
st
re
am
 
fr
om
 C
oc

on
in

o 
da

ms
it

e,
 
9.
5 

mi
le
s 

do
wn

st
re

am
 
fr
om
 
Mo
en
ko
pi
 
Wa
sh
, 

9.
5 

mi
le
s 

no
rt
hw
es
t 

of
 
Ca
me
ro
n,
 
-a
nd
 
45
.5
 
mi
le
s 

up
st

re
am

 
fr
om
 m
ou
th
.

DR
AI
NA
GE
 
A
R
E
A
.
 
2
6
,
5
0
0
 
sq
ua
re
 
mi
le
s,
 
ap
pr
ox
im
at
el
y 

(a
bo
ve
 
ga
gi
ng
 s

ta
ti

on
).

RE
CO

RD
S 
AV

AI
LA

BL
E.

--
Ch

em
ic

al
 
an
al
ys
es
: 

Oc
to

be
r 

19
50

 
to
 
Se

pt
em

be
r 

19
58
 (

di
sc
on
ti
nu
ed
).
 

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
51

 
to

 S
ep

te
mb

er
 
19
58
. 

Se
di
me
nt
 
re
co
rd
s:
 

Oc
to
be
r 

19
47

 
to

 S
ep

te
mb

er
 
19
56
 
(m

on
th

ly
),

 
Oc
to
be
r 

19
56
 
to

 S
ep
te
mb
er
 
19
58
 
(d
ai
ly
).

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo

r 
di

ss
ol

ve
d 

so
li
ds
 
ar
e 

re
si

du
es

 
at
 
18

0"
C.

 
Re

co
rd

s 
of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st

ri
ct

 
of

fi
ce

 
at
 
Al
bu
qu
er
qu
e,
 
N.

 
Me

x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

st
at

io
n 

ne
ar
 C

am
er
on
 
fo
r 
wa
te
r 

ye
ar

 O
ct

ob
er

 
19

57
 
to
 
Se

pt
em

be
r 

19
58

 
gi

ve
n 

in
 W

SP
 
15
63
. 

Ap
pr
ec
ia
bl
e 

in
fl
ow
 b
et
we
en

 
sa

mp
li

ng
 
si
te
 
an
d 

ga
gi

ng
 
st

at
io

n 
du
ri
ng
 
pe

ri
od

s 
of
 
st
or
m 

ru
no
ff
. 

Mo
st
 
of
 

th
is
 
in

fl
ow

 
is
 
fr
om

 M
oe

nk
op

i 
Wa

sh
 b

ut
 
ot

he
r 

ar
ro

yo
s 

ma
y 

at
 
ti
me
s 

be
co
me
 
si
ze
ab
le
 
co
nt
ri
bu
to
rs
.

Ch
em

ic
al

 a
na
ly
se
s,
 
wa

te
r 
ye
ar
 O
ct
ob
er
 1
95

7 
to

 S
ep
te
mb
er
 1
95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
8-

12
, 

19
57

 
..
 

O
ct

. 
13

 .
..
..
..
..
.

O
ct

. 
14

-2
0 

..
..
..
.

fW
-t

 
91

 
9
9

f\
«
t 

9
0

 
0
4

O
ct

. 
25

-3
1 

..
..
..
.

N
ov

. 
1
..
..
..
..
..
.

N
ov

. 
2
..
..
..
..
..
.

N
ov

. 
3

-6
..

..
..

..
.

N
ov

. 
8

-1
9

..
..

..
..

N
ov

. 
2

0
-2

3
..
..
..
.

N
ov

. 
2

4
-3

0
..
..
..
.

D
ec

. 
1

-2
1
..

..
..

..
D

ec
. 

2
6
-3

1
..
..
..
.

Ja
n.

 
1-

9,
 

19
58

 
..
. 

Ja
n.

 
10

-1
7 

..
..
..
.

Ja
n.

 
20

-2
3 

..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

S
il

ic
a 

(S
i0

2) 
pp

m

20
 

10

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
10

 
.4

3 
2.

40
 

1.
60

 
8.

03
 

3.
74

1.
05

 
5.

09
 

2.
59

 
3.

19
 

2.
20

 
2.

84
 

3.
04

2.
59

 
1.

95
 

2.
35

 
2.

84
 

2.
20

 
2.

64

M
ag

ne
 

si
um

 
(M

g)

0.
43

 
.0

4 
.4

7 
.2

3 
2.

30
 

.7
4

.1
6 

1.
23

 
.5

1 
.7

0 
.2

7 
.5

8 
.5

8

.5
1 

.2
7 

.4
3 

.7
0 

.5
1 

.8
2

So
 

di
um

 
(N

a)

7.
87

 
5.

22
 

6.
96

 
7.

13
 

5.
22

 
6.

44

7.
22

 
7.

40
 

6.
52

 
10

.4
4 

3.
92

 
5.

31
 

8.
70

7.
74

 
5.

05
 

6.
09

 
8.

26
 

5.
92

 
8.

09

P
o

ta
s

 
si

um
 

(K
)

0.
09

 

.1
2

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

4.
95

 
a4

.2
7
 

5.
41

 
5.

02
 

5.
67

 
4.

13

5.
08

 
6.

46
 

4.
72

 
4.

72
 

3.
31

 
2.

72
 

2.
43

2.
39

 
1.

87
 

1.
93

 
2.

13
 

2.
03

 
2.

62

S
ul

- 
fa

te
 

(S
O

J

2.
42

 

2.
04

C
hl

o
 

ri
de

 
(C

l)

3.
10

 

5.
10

F
lu

o-
 

ri
de

 
(F

)

0.
01

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
02

 

.0
2

B
or

on
 

(B
) 

pp
m

0.
26

 

.0
6

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 64
2 

38
2 

63
8 

56
0 

97
0 

70
2

54
4 

87
8 

62
6 

90
0 

39
6 

54
8 

77
5

68
0 

44
7 

56
4 

74
0 

53
8 

72
6

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
87

 
.5

2 
.8

7 
.7

6 
1.

32
 

.9
5

.7
4 

1.
19

 
.8

5 
1.

22
 

.5
4 

.7
5 

1.
05 .9
2 

.6
1 

.7
7 

1.
01

 
.7

3 
.9

9

T
ot

al
 

to
ns

P
er

 
ce

nt
 

so
 

di
um 75
 

92
 

71
 

80
 

34
 

59 86
 

54
 

68
 

73
 

61
 

61
 

71 71
 

69
 

68
 

70
 

69
 

70

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

7.
0 

11
 5.
8 

7.
5 

2.
3 

4.
3

9.
 3

 
4
.2

 
5.

2 
7
.5

 
3.

5 
4.

1 
6.

5

6.
2 

4
.8

 
5.

2 
6.

2 
5.

1 
6
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
06

0 
59

6 
1,

05
0 

93
0 

1,
61

0 
1,

15
0

88
4 

1,
46

0 
1,

02
0 

1,
50

0 
66

3 
91

5 
1,

29
0

1,
13

0 
74

6 
93

2 
1,

23
0 

89
8 

1,
20

0

pH 7.
9 

8
.5

 
7.

9 
8.

1 
7.

5 
7.

7

8.
0 

7.
4 

7.
9 

7
.7

 
7
.9

 
7.

4 
7.

9

7.
9 

7
.8

 
7.

4 
7.

7 
7.

9 
7
.5

a 
In
cl
ud
es
 0

. 
27

 e
qu

iv
al

en
t 
pe

r 
mi
ll
io
n 

of
 c
ar
bo
na
te
 (

CO
,)

.



F
eb

. 
5-

10
, 

19
58

F
eb

. 
1
5
-1

7
..

..
.

Fe
b.

 
1
8
-2

1
..

..
.

Fe
b.

 
2

2
-2

5
..

..
.

F
eb

. 
2

6
-2

8
..

..
.

M
ar

. 
1-

9 
..
 

M
ar

. 
10

-1
2 

M
ar

. 
13

-1
7 

M
ar

. 
18

-2
2 

M
ar

. 
23

-2
4 

M
ar

. 
25

-3
1

A
pr

. 
1-

30
. 

M
ay

 1
 -

7
..

. 
M

ay
 8

-1
1 

. 
M

ay
 1

2-
15

. 
Ju

ne
 2

5-
26

Ju
ly

 8
-1

0 
..
..
..

Ju
ly

 1
1-

12
 
..
..
.

Ju
ly

 2
5 

..
..
..
..

Ju
ly

 2
6 

..
..
..
..

Ju
ly

 2
9-

31
 
..
..
.

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
, 

b 
In

cl
ud

es
 0

.2
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,)
.

_ ._ _ __  .. _. _- -_  -- 13 _ ._     "  

0.
43

3.
44

2.
74

2.
40

1.
50

1.
40

2.
59

3.
04

3.
09

1.
85

1.
45

1.
75

2.
15

1.
65

1,
80

2.
40

1.
10

1.
60

 
.2

6
1.

15
1.

25

0.
00

1.
23 .7

8
.6

3
.2

3

.2
3

.4
7

.6
3

.9
0

.3
9

.2
3

.2
0

.3
9

.3
3

.3
5

.6
7

.2
5

.4
1

(\
A

  
U

t

.1
6

.3
1

6.
00

16
.8

8
10

.8
8

8.
70

5.
09

3
.7

0
4.

65
5.

92
8.

53
5.

74
3.

39

2.
70

3.
61

6.
05

6.
00

11
.3

1

14
.2

7
21

.4
0

6
f\

(\
. 

U
u

9.
40

11
.8

3

     __      

0.
09     _  _  

b
3
.7

7
3.

25
2.

36
2.

33
2.

75

2.
29

2.
69

2.
62

3.
44

3.
64

2.
72

2.
29

2.
49

2.
85

2.
13

5.
29

6.
26

5.
98

a
 A

 
*^

fl
a
t*

 <
2U

4.
11

4.
98

     _    -. --

0
.9

6 ..    _  _  

     _      

1.
52  ..   _ ~ _  

     __ --  --   

0.
01  --   _ ~ _  

  --  -- _      

0.
01 --   ~ _ -- _  

 --    _  --    

0.
09     _  _  

40
4

1,
29

0
91

8
73

2
42

3

33
2

48
7

60
8

78
8

51
3

31
4

29
0

36
3

44
4

49
9

85
6

94
0

1,
41

0

66
4

83
2

0.
55

1.
75

1.
25

1.
00 .5
8

.4
5

.6
6

.8
3

1.
07 .7
0

.4
3

.3
9

.4
9

.6
0

.6
8

1.
16

1.
28

1.
92 .9

0
1.

13

93 78 76 74 75 69 60 62 68 72 67 57 59 75 74 79 91 91 95 88 88

13 11 8.
2

7.
1

5.
5

4.
1

3.
8

4
.4 6.
0

5.
4

3.
7

2.
7

3.
2

6.
1

5.
8

9.
1

17 21 15 12 13

66
3

2,
25

0
1,

53
0

1,
22

0
70

8

54
8

80
0

1,
01

0
1,

31
0

82
5

50
9

48
1

62
1

75
2

85
5

1,
45

0

1,
48

0
2,

23
0

59
5

1,
02

0
1,

38
0

8.
4

7
.9

8.
0

8.
0

8.
1

8.
2

7.
7

7.
7

8.
2

8.
1

8.
1

8.
1

7.
9

8.
2

7.
7

8.
0

8.
1

8.
2

8.
7

8.
0

8.
2



LI
TT

LE
 C

OL
OR

AD
O 

RI
V

ER
 B

A
S

IN
 C

on
ti

nu
ed

9
-4

0
1

2
. 

L
IT

T
L

E
 

CO
LO

RA
D

O
 

R
IV

E
R

 
A

T 
C

A
M

ER
O

N
, 

A
R

IZ
.-

-C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

--
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

A
ug

. 
1-

2,
 7

, 
23

, 
19

58
 .
..
..
..
..

A
ug

. 
8
-1

0
..
..
..
.

A
ug

. 
11

-1
2,

 2
2 

..
 

A
ug

. 
13

-1
5,

 
21

 .
. 

A
ug

. 
1
6
..

..
..

..
.

A
ug

. 
1
7
..

..
..

..
.

A
ug

. 
18

-2
0,

 2
4 

. .
 

A
ug

. 
2
5
-3

1
..
..
..

Se
pt

. 
1-

2.
 .
..
..
..

Se
pt

. 
3
..
..
..
..
..

Se
pt

. 
4-

6 
..

..
..

. 
Se

pt
. 

7-
8 

..
..

..
.

S
ep

t;
 9

-1
9
..
..
..
.

Se
pt

. 
20

-3
0 

..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

S
il

ic
a 

(S
iC

g 
pp

m

--

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
75

 
1.

25
 

1.
75

 
1.

40
 

2.
25

 
.7

0 
.9

5 
2.

10

2.
20

 
.2

8 
1.

95
 

2.
79

 
1.

80
 

1.
45

M
ag

ne
 

si
um

 
(M

g)

0.
45

 
.3

5 
.5

3 
.2

7 
.5

8 
.1

0 
.5

8 
.5

7

.5
1 

.0
4
 

.3
7 

.7
4 

.3
5
 

.2
7

So
 

di
um

 
(N

a)

12
.5

3 
9.

74
 

11
.8

3 
9.

83
 

6.
09

 
8.

09
 

8.
26

 
8.

70

9.
22

 
5.

66
 

6.
70

 
10

.8
8 

7
.3

5
 

5.
83

P
ot

as
 

si
um

 
(K

) --

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

5.
54

 
5.

21
 

5.
18

 
5.

18
 

7.
44

 
3.

64
 

4.
95

 
5.

24

4
.8

5
 

a3
. 

91
 

3.
25

 
2.

10
 

4.
29

 
2.

92

S
ul

- 
fa

te
 

<S
O

J

-- --

C
hl

o
 

ri
de

 
(C

l) -- --

F
lu

o-
 

ri
de

 
(F

) -- -

N
i

 
tr

at
e 

(N
O

,) -- --

B
or

on
 

(B
) 

pp
m -- --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

90
6 

66
6 

84
0 

70
0 

51
0 

54
0 

62
0 

71
8

74
0 

38
0

86
8 

57
9 

46
1

T
on

s 
pe

r 
ac

re
- 

fo
ot

1.
23

 
.9

1 
1.

14
 

.9
5 

.6
9 

.7
3 

.8
4 

.9
7

1.
01

 
.5

2

1.
18

 
.7

9 
.6

3

T
ot

al
 

to
ns

P
er

 
ce

nt
 

so
 

di
um 85

 
86

 
84

 
85

 
88

 
91

 
84

 
77 77

 
95

 
74

 
76

 
77

 
77

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

12
 

11
 

11
 

11
 5,
1 

13
 9.
4 

7.
5

7
.9

 
14

 6.
2 

8.
2 

7.
1 

6.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
42

0 
1,

08
0 

1,
37

0 
1,

10
0 

83
7 

85
1 

92
7 

1,
09

0

1,
13

0 
56

2 
85

3 
1,

36
0 

87
0 

72
7

pH 8.
0 

8.
1 

8.
0 

8.
0 

8.
1 

8.
2 

8.
0 

7.
8

7.
9 

8.
6 

8.
0 

7.
6 

7.
7 

8.
0

a 
In

cl
ud

es
 0

.2
7 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

J.



VI
RG
IN
 
RI
VE
R 
BA
SI
N

9-
41

50
. 

VI
RG

IN
 
RI

VE
R 
AT

 L
IT

TL
EF

IE
LD

, 
AR

IZ
.

LO
CA
TI
ON
. 
At
 
ga

gi
ng

 s
ta
ti
on
, 

th
re
e-
ei
gh
th
s 

of
 
a 
mi
le
 d

ow
ns

tr
ea

m 
fr

om
 B
ea
ve
rd
am
 
Wa

sh
, 

th
re
e-
ei
gh
th
s 

of
 
a 
mi
le
 u

ps
tr

ea
m 

fr
om
 L

it
tl
ef
ie
ld
,

Mo
ha

ve
 C
ou

nt
y,

 
an

d 
36
 m

il
es

 u
ps

tr
ea

m 
fr

om
 w
at
er
 
li
ne
 o

f 
La
ke
 M
ea

d 
at

 
el
ev
at
io
n 

1,
22

1 
fe

et
 
ab
ov
e 
me

an
 s

ea
 
le

ve
l.

 
DR

AI
NA

GE
 A
RE

A.
 5

,0
90

 s
qu

ar
e 

mi
le
s,
 
ap
pr
ox
im
at
el
y.

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em

ic
al
 
an
al
ys
es
: 

Ju
ly
 
19
49
 
to

 
Se

pt
em
be
r 

19
58
. 

Wa
te

r 
te
mp
er
at
ur
es
: 

Oc
to

be
r 

19
47
 
to

 
Se
pt
em
be
r 

19
58

. 
Se
di
me
nt
 
re
co
rd
s:
 

Oc
to

be
r 

19
47
 
to

 S
ep
te
mb
er
 
19
58
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
4,

00
0 
mi
cr
om
ho
s 

Au
g.

 
11
; 

mi
ni

mu
m 

da
il

y,
 
82
3 
mi
cr
om
ho
s 

Ap
r.

 
24
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m.
 
37

 F
eb

. 
24
-2
5,
 
27
-2
8;
 
mi

ni
mu

m 
8 
Ma
y 

12
. 

EX
TR

EM
ES

, 
19

49
-5

8.
--

-S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
4,

09
0 
mi
cr
om
ho
s 

Oc
t.

 
5,
 
19
55
; 

mi
ni

mu
m 

da
il

y,
 
73
4 
mi
cr
om
ho
s 

Ap
r.

 
28

, 
19

52
.

Pe
rc

en
t 

so
di

um
 
(1
95
3-
58
):
 

Ma
xi
mu
m,
 
37
 
Fe

b.
 
24
-2
5,
 
27

-2
8,

 
19
58
; 

mi
ni
mu
m,
 
8 

Ma
y 

12
, 

19
58
.

RE
MA

RK
S.

 V
al

ue
s 

re
po

rt
ed

 
fo

r 
di
ss
ol
ve
d 

so
li

ds
 
ar
e 

ca
lc
ul
at
ed
 
fr

om
 d

et
er
mi
ne
d 

co
ns

ti
tu

en
ts

. 
Re

co
rd

s 
of
 
sp

ec
if

ic
 c

on
du
ct
an
ce
 
of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 
di
st
ri
ct
 
of

fi
ce

 
at
 
Sa

lt
 
La
ke
 C

it
y,
 
Ut
ah
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa

te
r 

ye
ar

 O
ct

ob
er

 1
95

7 
to

 
Se

pt
em

be
r 

19
58
 

gi
ve
n 

in
 W
SP

 1
56

3.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
 
..
..
..
.

D
ec

. 
1-

16
, 

20
-3

1 
. 

rw
w

 
17

 
1 a

Ja
n.

 
1-

31
, 

1
9

5
8

..
 

F
eb

. 
1-

5 
..
..
..
..

F
eb

. 
6

-1
1

..
..

..
..

Fe
b.

 
1
2
-2

3
..
..
..
.

Fe
b.

 
24

-2
5,

 
27

-2
8 

F
eb

. 
26

. 
..
..
..
..
.

M
ar

. 
1
-1

5
..

..
..

.
M

ar
. 

16
 .
..
..
..
..

M
ar

. 
17

-3
1 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

14
,5

50
 

20
,6

30
 

11
,1

70
 

4,
26

0

9,
82

0 
3,

21
0 

4,
91

0 
5,

50
0 

2,
73

0 
2,

54
0

7,
37

0 
1,

56
0 

32
.2

40

S
il

ic
a 

(S
i0

2) 
pp

m

19
 

19
 

20
 

18 18
 

17
 

14
 

16
 

13
 8.
3

20
 

32
 

17

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

17
.4

0 
13

.2
0 

11
.6

0 
6.

88

12
.1

0 
11

.4
0 

8.
60

 
10

.7
0 

9.
28

 
6.

72

10
.5

0 
5.

12
 

8.
16

M
ag

ne
 

si
um

 
(M

g)

7.
00

 
5.

90
 

6.
50

 
2.

56

6.
90

 
6.

50
 

3.
88

 
5.

60
 

4.
12

 
2.

08

5.
60

 
1.

56
 

2.
92

So
 

di
um

 
(N

a)

10
.1

4 
9.

22
 

10
.1

4 
3.

78

10
.4

4 
10

.2
7 

6.
35

 
8.

61
 

7.
92

 
2.

87

6.
67

 
1.

96
 

3.
96

P
ot

as
 

si
um

 
(K

)

0.
51

 
.4

1 
.6

1 
.2

4

.6
1 

.5
9 

.3
3 

.5
1 

.3
3 

.1
9

.4
3 

.1
8 

.2
3

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
95

 
4.

31
 

4.
20

 
3.

41

4.
52

 
4.

59
 

4.
13

 
4.

88
 

4.
31

 
2.

72

4.
59

 
4.

56
 

3.
44

S
ul

- 
fa

te
 

(S
0«

)

22
.0

7 
16

.3
2 

14
.7

4 
6.

95

15
.2

6 
14

.0
7 

9.
99

 
12

.9
5 

11
.7

0 
6.

52

13
.1

8 
2.

58
 

8.
72

C
hl

o
 

ri
de

 
(C

l)

9.
31

 
8.

32
 

9.
31

 
3.

10

9.
73

 
9.

59
 

5.
36

 
7.

76
 

5.
36

 
1.

69

8.
04

 
1.

55
 

3.
16

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
07

 
.0

6 
.0

5 
.0

3

.0
4 

.0
5 

.0
4 

.0
5 

.0
4 

.0
2

.0
4 

.0
3 

.0
3

B
or

on
 

(B
) 

pp
m

0.
84

 
.6

0 
.7

2 
.2

5

.6
9 

.7
1 

.4
1 

.5
3 

.4
2

.5
8 

.2
7

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on

2,
22

0 
1,

80
0 

1,
76

0 
83

1

1,
83

0 
1,

74
0 

1,
19

0 
1,

56
0 

1,
33

0 
69

8

1,
58

0 
52

4 
95

3

T
on

s 
pe

r 
ac

re
- 

fo
ot

3.
02

 
2.

45
 

2.
39

 
1.

13

2.
49

 
2.

37
 

1.
62

 
2.

12
 

1.
81

 
.9

5

2.
15

 
.7

1 
1.

30

T
ot

al
 

to
ns

43
,9

40
 

50
, 5

40
 

26
,7

00
 

4,
81

0

24
,4

50
 

7,
61

0 
7,

95
0 

11
,6

60
 

4,
94

0 
2,

41
0

15
,8

50
 

1,
11

0 
41

,9
10

P
er

 
ce

nt
 

so
 

di
um 29

 
32

 
35

 
28 35

 
36

 
33

 
34

 
37

 
24 35

 
22

 
26

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2
.9

 
3
.0

 
3.

4 
1.

7

3.
4 

3.
4 

2
.5

 
3
.0

 
3.

1 
1.

4

3.
1 

1.
1 

1.
7

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

2,
99

0 
2,

55
0 

2,
61

0 
1,

29
0

2,
71

0 
2,

61
0 

1,
81

0 
2,

32
0 

1,
83

0 
1,

13
0

2,
32

0 
90

0 
1,

41
0

pH 7.
6 

7.
8 

7
.9

 
7.

8

7.
7 

7
.6

 
7
.8

 
8.

0 
7
.9

 
7.

9

8
.0

 
8.

0 
8.

0



V
IR

G
IN

 R
IV

ER
 B

A
S

IN
 C

on
ti

nu
ed

9
-4

1
5
0
. 

V
IR

G
IN

 
R

IV
E

R
 

A
T 

L
IT

T
L

E
F

IE
L

D
, 

A
R

IZ
.-

-C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

A
pr

. 
1-

5,
 

19
58

.. 
A

pr
. 

6-
15

 
..
..
..

A
pr

. 
16

-3
0 

..
..

.
M

ay
 1

-1
1,

 
13

-2
4

M
ay

 2
5-

31
,

Ju
ne

 5
-3

0 
..
..
..
.

Ju
ly

 1
-3

L
 .
..
..
..

A
ug

. 
1-

31
 
..
..
..

Se
pt

. 
1-

30
 .

..
..
.

T
ot

al
 o

r w
ei

gh
te

d

R
un

of
f 

(a
cr

e-
 

fe
et

)

13
,1

40
 

13
,2

80
 

37
,1

10
 

55
,4

80
 

6,
11

0

10
,3

70

4,
77

0 
6,

00
0 

5,
44

0 
22

,3
90

29
4,

60
0

S
il

ic
a 

(S
i0

2)
 

pp
m

20
 

20
 

14
 

16
 

21 17 24
 

23
 

27
 

10 17

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

2(
C

a)

6.
20

 
7.

60
 

5.
44

 
5.

36
 

23
.4

0

7.
08

14
.3

0 
16

.6
0 

16
.5

0 
19

.7
0

9.
93

M
ag

ne
 

si
um

 
(M

g)

2.
44

 
3.

64
 

2.
36

 
2.

00
 

3.
20

3.
00

8.
00

 
8.

90
 

8.
60

 
6.

90

4.
11

S
o

 
di

um
 

(N
a) 3.
31

 
5.

22
 

2.
83

 
2.

70
 

2.
39

4.
65

10
.3

5 
11

.0
1 

11
.7

4 
9.

31

5.
87

P
ot

as
 

si
um

 
(K

)

0.
20

 
.2

6 
.1

7 
.1

7 
.2

4

.2
5

.6
4 

.6
9 

.6
9 

.5
4

0.
33

B
ic

ar
 

bo
na

te
(H

cc
g

3.
44

 
4.

16
 

3.
51

 
3.

49
 

3.
34

3.
98

3.
88

 
4.

43
 

3.
43

 
3.

80

3.
80

S
ul

- 
fa

te
 

(S
O

J

6.
29

 
8.

59
 

4.
87

 
4
.4

6
 

24
.3

6

6.
77

20
.1

5 
22

.9
0 

23
.9

4 
24

.5
7

11
.3

9

C
hl

o
 

ri
de

 
(C

l)

2.
59

 
4.

17
 

2.
31

 
2.

40
 

1.
30

3.
98

9.
16

 
9.

87
 

10
.0

1 
7.

90

5.
08

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
03

 
.0

4 
.0

6 
.0

4 
.0

2

.0
3

.0
4 

.0
5 

.0
4 

.0
3

0.
4

B
or

on
 

(B
) 

pp
m

0.
23

 
.3

6 
.2

0 
.2

4

.3
5

.7
6 

.9
0 

.9
2 

.6
7

0.
43

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 75

7 
1,

03
0 

64
9 

62
2 

1,
91

0

89
9

2,
08

0 
2,

33
0 

2,
37

0 
2,

30
0

1,
26

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
03

 
1.

40
 

.8
8 

.8
5 

2.
60

1.
22

2.
83

 
3.

17
 

3.
22

 
3.

13

1.
71

T
ot

al
 

to
ns

13
, 5

30
 

18
,5

90
 

32
, 6

60
 

47
,1

60
 

15
,8

90

12
,6

50

13
,5

00
 

19
,0

20
 

17
,5

20
 

70
,0

80

50
3,

80
0

P
er

 
ce

nt
 

so
 

di
um 27

 
31

 
26

 
26

 8 31 31
 

30
 

31
 

26 29

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

1.
6 

2.
2 

1.
4 

'1
.4

 
.7 2.
1

3.
1 

3.
1 

3.
3 

2.
6

2.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
14

0 
1,

54
0 

1,
02

0 
99

0 
2,

12
0

1,
40

0

2,
82

0 
3,

09
0 

3,
12

0 
2,

59
0

1,
77

0

PH 8.
0 

8.
0 

8.
0 

8.
0 

7.
0

7
.8

7
.9

 
7
.8

 
7.

6 
7.

7 -



GI
LA
 
RI
VE
R 
BA

SI
N 

B 
9-
47
40
. 

GI
LA
 
RI
VE
R 

AT
 K

EL
VI

N,
 
AR

IZ
.

o 
LO
CA
TI
ON
. 
Ju
st
 
ab

ov
e 
mo
ut
h 

of
 M

in
er

al
 
Cr
ee
k,
 
1,

20
0 

fe
et

 
up

st
re

am
 f

ro
m 

ga
gi

ng
 s

ta
ti

on
 
at
 
Ke

lv
in

, 
Pi
na
l 

Co
un

ty
, 

17
 m

il
es

 
do
wn
st
re
am

i 
fr

om
 S

an
 P

ed
ro

 R
iv

er
, 

an
d 

19
| 

mi
le
s 

up
st

re
am

 
fr

om
 A
sh
ur
st
-H
ay
de
n 

Da
m.

£ 
DR
AI
NA

GE
 A

RE
A.
 1
8,
01
1 

sq
ua

re
 m

il
es

, 
(a
bo
ve
 g

ag
in

g 
st
at

io
n)

 
of

 w
hi

ch
 
5,

12
5 

sq
ua

re
 m

il
es
 
is

 
be
lo
w 
Co
ol
id
ge
 D

am
.

< 
RE

CO
RD

S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

De
ce
mb
er
 1

95
0 

to
 S

ep
te
mb
er
 1

95
8.

5 
Wa

te
r 

te
mp

er
at

ur
es

: 
De

ce
mb

er
 1

95
0 

to
 S

ep
te
mb
er
 
19

58
.

Se
di
me
nt
 
re
co
rd
s:
 

Ja
nu

ar
y 

to
 S

ep
te
mb
er
 1

95
8.

 
EX

TR
EM
ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
2,
39
0 

mi
cr
om
ho
s 

No
v.

 
16

; 
mi

ni
mu

m 
da

il
y,

 
50
9 
mi
cr
om
ho
s 

Ju
ne

 
25

.
Pe

rc
en

t 
so

di
um

: 
Ma
xi

mu
m,
 
51
 
Ma
r.
 
1-

7,
 
11
-1
2,
 
15

-1
7,

 
20

-2
1;

 
mi
ni
mu
m,
 
17

, 
Oc

t.
 
31
, 

Ju
ly
 
18
. 

EX
TR

EM
ES
, 

19
50
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
3,

86
0 

mi
cr

om
ho

s 
Ju

ly
 
15
, 

19
55
; 

mi
ni

mu
m 

da
il

y,
 
40

7 
mi
cr
om
ho
s 

Ja
n.
 
20

, 
19
52
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
67

 
Ju

ly
 
15

, 
19

55
; 

mi
ni
mu
m,
 
9 

Ju
ly
 1

1-
18

, 
Se
pt
. 

10
-3

0,
 
19

56
.

RE
MA

RK
S.

 V
al

ue
s 

re
po
rt
ed
 
fo

r 
di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of

fi
ce

 a
t 

Al
bu

qu
er

qu
e,

 
N.
 
Me

x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct

ob
er

 1
95
7 

to
 S

ep
te
mb
er
 1

95
8 

gi
ve
n 

in
 W
SP
 1

56
3.
 

No
 
ap
pr
ec
ia
bl
e 

in
fl

ow
 f

ro
m 

Mi
ne

ra
l 

Cr
ee
k 

be
tw

ee
n 

sa
mp
li
ng
 p

oi
nt
 
an

d 
ga

gi
ng

 s
ta
ti
on
, 

ex
ce
pt
 
du

ri
ng

 p
er

io
ds

 
of

 
he
av
y 

lo
ca

l 
ra

in
s.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

11
, 

19
57

 .
 

O
ct

. 
1
2
-1

3
..

..
..

O
ct

. 
1
4
..

..
..

..
.

O
ct

. 
1
5
..

..
..

..
.

O
ct

 
16

O
ct

. 
1
7
..

..
..

..
.

O
ct

. 
18

-2
2 

..
..

.
O

ct
. 

2
3
-3

0
..
..
..

O
ct

. 
3
1
..

..
..

..
.

N
ov

. 
1 

..
..
..
..
.

N
ov

. 
5-

15
. 
..
..
..

N
ov

. 
16

-1
9 

..
..
.

N
ov

. 
20

-2
6 

..
..
.

N
ov

. 
27

-3
0 

..
..

.
D

ec
. 

1-
31

. 
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

3,
56

0 
2,

57
0 

17
3 

47
6 

12
3 

12
7 

20
2 

19
6 

1,
09

0

53
2 

24
4 

36
3 

1,
04

0 
31

9 
80

3 
16

,4
90

S
il

ic
a 

(S
i0

2) 
pp

m 27

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

3.
29

 
5.

34
 

5.
49

 
4.

34
 

5.
49

 
5i

79
 

7.
39

 
12

.8
7 

6.
29

4.
24

 
8.

03
 

14
.8

7 
7.

98
 

11
.8

8 
3.

39
 

3.
29

M
ag

ne
 

si
um

 
(M

g)

0.
90

 
1.

07
 

1.
07

 
.6

6 
1.

15
 

1.
23

 
2.

30
 

3.
21

 
1.

23 .5
0 

1.
89

 
2.

96
 

2.
14

 
2.

80
 

.9
9 

1.
07

S
o

 
di

um
 

(N
a) 2.
91

 
2.

00
 

3.
39

 
1.

39
 

3.
26

 
3.

52
 

5.
22

 
8.

87
 

1.
57

1.
61

 
5.

48
 

7.
70

 
5.

74
 

7.
92

 
3.

92
 

3.
74

P
o

ta
s

 
si

um
 

(K
)

0.
18

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

3.
67

 
3.

39
 

3.
31

 
3.

36
 

2.
92

 
3.

51
 

3.
34

 
3.

98
 

3-
. 6

7

3.
20

 
4.

11
 

3.
90

 
4.

34
 

4.
36

 
3.

46
 

3.
43

S
ul

- 
fa

te
 

(S
O

J

2.
04

C
hl

o
 

ri
de

 
(C

l)

1.
55

F
lu

o-
 

ri
de

 
(F

)

0.
05

N
i

 
tr

at
e 

(N
O

,)

0.
02

B
or

on
 

(B
) 

pp
m

0.
19

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 45

8 
54

5 
66

0 
41

0 
66

6 
70

3 
1,

00
0 

1,
71

0 
59

5

40
7 

1,
03

0 
1,

76
0 

1,
05

0 
1,

52
0 

51
7 

50
8

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
62

 
.7

4 
.9

0 
.5

6 
.9

1 
.9

6 
1.

36
 

2.
33

 
.8

1

.5
5 

1.
40

 
2.

39
 

1.
43

 
2.

07
 

.7
0 

.6
9

T
ot

al
 

to
ns

2,
21

0 
1,

90
0 

15
6 

26
7 

11
2 

12
2 

27
5 

45
7 

88
3

29
3 

34
2 

86
8 

1,
49

0 
66

0 
56

2 
11

,3
80

P
er

 
ce

nt
 

so
 

di
um 40

 
24

 
34

 
22

 
33

 
33

 
35

 
36

 
17 25

 
36

 
30

 
36

 
35

 
47

 
46

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

2.
0 

1.
1 

1
.9

 
.9

 
1.

8 
1.

9 
2.

4 
3.

1 .8 1.
1 

2
.5

 
2.

6 
2.

6 
2
.9

 
2.

6 
2
.5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

71
4 

79
6 

97
7 

61
1 

97
1 

1,
04

0 
1,

40
0 

2,
23

0 
82

5

61
7 

1,
44

0 
2,

23
0 

1,
50

0 
2,

03
0 

82
5 

80
0

pH 7
.8

 
7.

3 
7
.4

 
7.

5 
7.

4 
7.

4 
7.

3 
7.

8 
7.

1

7
.4

 
8.

0 
7.

7 
7
.9

 
7

.9
 

7.
7 

7
.9



G
IL

A
 

RI
V

ER
 B

A
S

IN
 C

on
ti

nu
ed

9
-4

7
4
0
. 

G
IL

A
 

R
IV

E
R

 A
T 

K
E

L
V

IN
, 

A
R

IZ
.~

C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

Ja
n.

 
1-

31
, 

1
9

5
8

..
 

F
eb

. 
1-

4,
 7

, 
19

-2
8 

F
eb

. 
5-

6.
 .
..
..
..
.

F
eb

. 
8-

18
 
..
..
..
.

M
ar

. 
1-

7,
 

11
-1

2,
 

15
-1

7,
 
2

0
-2

1
..

..
 

M
ar

. 
8-

10
, 

13
-1

4,
 

18
-1

9 
..

..
..

..
..

M
ar

. 
22

-3
1 

..
..
..

A
pr

. 
1-

18
 
..
..
..
.

A
pr

. 
19

-3
0.

 .
..
..
.

M
ay

 1
-3

L
..
..
..
..

Ju
ne

 1
-3

0
..

..
..

..
Ju

ly
 1

-1
5,

 
17

 
..

..
 

Ju
ly

 1
8 
..

..
..

..
..

Ju
ly

 1
9 
..

..
..

..
..

Ju
ly

 2
0-

28
 .
..
..
..

Ju
ly

 1
6,

 
29

-3
1 

. .
 . 

A
ug

. 
1

-7
..

..
..

..
.

Se
pt

. 
1-

7 
..
. 

..
..

Se
pt

. 
8-

16
, 

24
-2

5 
Se

pt
. 

17
-2

3,
 2

6-
30

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

5,
58

0 
6,

63
0 

2,
71

0 
1,

60
0

10
,7

20

9,
65

0 
13

,0
00

 
18

,3
20

 
11

,9
10

30
,6

00
 

38
,4

30
 

24
,8

30
 

2,
14

0 
2,

38
0 

15
,8

80
 

8,
82

0 
16

,2
50

 
37

,6
60

 
10

,3
90

 
13

,7
50

 
4,

01
0

31
3.

50
0

S
il

ic
a 

(S
iO

a)
 

pp
m 16 57

 

56

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

5.
34

 
4.

69
 

5.
19

 
7.

34

4
.2

4

3.
59

 
3.

69
 

3.
29

 
2.

 6
4

2.
74

 
2.

30
 

3.
44

 
14

.0
2 

6.
44

 
3.

39
 

5.
34

 
3.

94
 

4.
29

 
5.

09
 

4.
29

 
5.

39

3.
79

M
ag

ne
 

si
um

 
(M

g)

1.
56

 
1.

47
 

.8
5 

2.
06

1.
40 .8
5 

1.
11

 
1.

31
 

.9
8

.9
4 

.9
0 

.9
4 

3.
02

 
2.

24
 

1.
03

 
1.

48
 

1.
22

 
1.

23
 

1.
37

 
1.

21
 

1.
53

1.
15

So
 

di
um

 
(N

a)

5.
57

 
5.

83
 

1.
74

 
8.

26

5.
87

3.
26

 
4.

22
 

3.
92

 
3.

57

2.
87

 
2.

83
 

3.
13

 
3.

39
 

3.
04

 
3.

26
 

2.
91

 
3.

31
 

3.
18

 
3.

31
 

3.
26

 
4.

39

3.
48

P
ot

as
 

si
um

 
(K

)

0.
18 .1
4 

.1
3

B
ic

ar
 

bo
na

te
 

(H
C

O
a)

3.
75

 
3.

90
 

4.
52

 
4.

21

3.
85

3.
59

 
3.

61
 

3.
33

 
2.

84

2.
77

 
2.

59
 

3.
80

 
4.

80
 

5.
74

 
3.

59
 

5.
47

 
4.

28
 

4.
56

 
4.

87
 

4.
00

 
3.

59

3.
67

S
ul

- 
fa

te
 

(S
O

J

4.
83

2.
44

 

1.
31

C
hl

o
 

ri
de

 
(C

l)

4.
20

2.
79

 

2.
48

F
lu

o-
 

ri
de

 
(F

)

0.
06 .0
5 

.0
5

N
i

 
tr

at
e 

(N
03

)

0.
01 .0
2 

.0
5

B
or

on
 

(B
) 

pp
m

0.
18 .1
5 

.1
3

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

80
0 

76
0 

50
8 

1,
07

0

72
0

54
0 

59
0 

58
1 

46
0

44
5 

43
7 

49
2 

1,
36

0 
65

2 
49

8 
59

0 
54

0 
54

6 
61

0 
56

5 
75

3

54
9

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
09

 
1.

03
 

.6
9 

1.
46 .9
8

.7
3 

.8
0 

.7
9 

.6
3

.6
1 

.5
9 

.6
7 

1.
85

 
.8

9 
.6

8 
.8

0 
.7

3 
.7

4 
.8

3 
.7

7 
1.

02

0.
75

T
ot

al
 

to
ns

6,
08

0 
6,

83
0 

1,
87

0 
2,

34
0

10
,5

10

7,
04

0 
10

,4
00

 
14

,4
70

 
7,

50
0

18
,6

70
 

22
,6

70
 

16
,6

40
 

3,
96

0 
2,

12
0 

10
,8

00
 

7,
06

0 
11

,8
60

 
27

, 8
70

 
8,

62
0 

10
,5

90
 

4,
09

0

23
5.

10
0

P
er

 
ce

nt
 

so
 

di
um 44

 
49

 
22

 
47 51 42

 
47

 
45

 
48 44

 
47

 
41

 
17

 
26

 
42

 
30

 
39

 
37

 
34

 
37

 
39 41

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

3
.0

 
3.

3 
1.

0 
3.

8

3.
5

2.
2 

2.
7 

2.
6 

2
.6

2.
1 

2
.2

 
2.

1 
1.

2 
1
.5

 
2.

2 
1.

6 
2.

1 
1.

9 
1.

8 
2.

0 
2
.4

2
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
24

0 
1,

12
0 

72
6 

1,
51

0

1,
05

0

76
3 

' 
89

5 
83

7 
69

7

65
6 

62
0 

74
8 

1,
70

0 
1,

07
0 

77
4 

91
2 

82
2 

83
6 

92
8 

85
0 

1,
08

0

81
8

pH 8.
1 

7
.6

 
7.

7 
7
.8

7
.8 8.
1 

7.
6 

8.
2 

7.
4

7.
6 

8.
1 

7
.9

 
7.

1 
7.

1 
7.

7 
7
.7

 
7.

7 
7.

7 
7
.6

 
7
.8

 
7
.7



GI
LA

 
RI

VE
R 
BA
SI
N 
Co
nt
in
ue
d

9-
50

20
. 

SA
LT
 R

IV
ER
 B
EL
OW
 
ST

EW
AR

T 
MO

UN
TA

IN
 D

AM
, 

AR
IZ
. 

(F
or

me
rl

y 
pu
bl
is
he
d 

as
 
Sa

lt
 
Ri

ve
r 

at
 
St

ew
ar

t 
Mo

un
ta

in
 
Da

m,
 
Ar
iz
.)

LO
CA

TI
ON

. 
Ju

st
 
be
lo
w 

da
m,
 
3i

 
mi
le
s 

ab
ov
e 

ga
gi

ng
 s

ta
ti

on
 b

el
ow
 S

te
wa

rt
 
Mo

un
ta

in
 D

am
, 

an
d 

6 
mi
le
s 

up
st

re
am

 f
ro

m 
Ve

rd
e 

Ri
ve
r,
 
Ma

ri
co

pa
Co

un
ty

.
DR

AI
NA

GE
 A

RE
A.

 6
,2

11
 
sq

ua
re

 m
il
es
. 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
: 

De
ce

mb
er

 
19
50
 
to

 
Se

pt
em

be
r 

19
58
.

Wa
te
r 

te
mp

er
at

ur
es

: 
De

ce
mb

er
 
19
50
 
to

 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
1,
58
0 

mi
cr
om
ho
s 

Ju
ly
 
7;

 
mi

ni
mu

m 
da

il
y,

 
98
0 

mi
cr
om
ho
s 

Se
pt
. 

17
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
71

 
Ap

r.
 
8-

9,
 
28

-3
0;

 
mi
ni
mu
m,
 
68
 
Se
pt
. 

10
-3

0.
 

EX
TR

EM
ES
, 

19
50
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
2,
49
0 

mi
cr
om
ho
s 

Au
g.

 
20

, 
19

51
; 

mi
ni

mu
m 

da
il

y,
 
62
0 

mi
cr
om
ho
s 

Ma
r.

 
28
, 

19
53

.
Pe

rc
en

t 
so

di
um

: 
Ma
xi
mu
m,
 
76

 
Ju
ly
 
21

-3
1,

 
Au

g.
 
11

-2
6,

 
19
51
; 

mi
ni
mu
m,
 
53

 
Ma

r.
 
21

-3
1,

 
Ap
r.
 
11

-3
0,

 
19
53
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18

0"
C.

 
Re

co
rd

s 
of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 a
t 

Al
bu
qu
er
qu
e,
 
N.

 
Me

x.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to

 S
ep

te
mb

er
 
19

58
 
gi
ve
n 

in
 W
SP
 1

56
3.

 
No
 
fl
ow
 N
ov

. 
13
 
to

 F
eb

. 
17
, 

Ma
r.
 
2-
6,
 
Ma

r.
 
27

 
to

 A
pr

. 
7,
 
Ap

r.
 
10

-2
7.

 
No

 
in
fl
ow
 b
et

we
en

 s
am

pl
in

g 
po
in
t 

an
d 

ga
gi

ng
 
st

at
io

n 
ex
ce
pt
 

du
ri

ng
 p

er
io

ds
 
of

 
he
av
y 

lo
ca
l 

ra
in

s.
C

he
m

ic
al

 a
na

ly
se

s,
 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

N
ov

. 
12

, 
19

57
 .
..
..
..
..

F
eb

. 
18

-M
ar

. 
1,

 
7-

26
, 

1
9
5
8
..
..
 

A
pr

. 
8-

9,
 

28
-3

0 
M

ay
 1

-3
1 

..
..
..

Ju
ly

 1
-3

1 
..
..
..

A
ug

. 
1
-3

1
..

..
..

Se
pt

. 
1-

9 
..
..
.

Se
pt

. 
10

-3
0 

..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

4,
04

0

6,
29

0 
2,

77
0 

35
,7

70
 

47
,8

00

59
,1

80
 

74
,4

80
 

28
, 9

70
 

24
, 5

30

28
3,

80
0

S
il

ic
a 

(S
i©

,) 
pp

m 15
 

19 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
54

2.
59

 
2.

64
 

2.
84

 
2.

94

3.
09

 
2.

84
 

2.
54

 
2.

20

2.
79

M
ag

ne
 

si
um

 
(M

g)

1.
23

1.
15

 
1.

15
 

1.
15

 
1.

15

1.
07

 
1.

15
 

.8
2 

.8
2

1.
07

So
 

di
um

 
(N

a)

8.
87

8.
92

 
9.

22
 

9.
00

 
9.

79

9.
83

 
9.

48
 

7.
83

 
6
.4

4

9.
09

P
ot

as
 

si
um

 
(K

)

0.
15

 

.1
6 --

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
67

2.
69

 
2.

67
 

2.
75

 
2.

80

2.
80

 
2.

79
 

2.
49

 
2.

29

2.
70

S
ul

- 
fa

te
 

(S
O

J

1.
15

 

1.
23 --

C
hl

o
 

ri
de

 
(C

l)

8.
74

 

10
.0

1 --

F
lu

o-
 

ri
de

 
(F

)

0.
03 --

N
i

 
tr

at
e 

(N
O

J

0.
01

 

.0
1 --

B
or

on
 

(B
) 

pp
m

0.
00

 

.2
7 --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
- 

' 

li
on 78

4

77
0 

78
2 

79
7 

83
2

84
4 

82
5 

66
3 

55
0

78
4

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
07

1.
05

 
1.

06
 

1.
08

 
1.

13

1.
15

 
1.

12
 

.9
0

.7
5

1.
07

T
ot

al
 

to
ns

4,
32

0

6,
60

0 
2,

94
0 

38
,6

30
 

54
,0

10

68
,0

60
 

83
,4

20
 

26
,0

70
 

18
,4

00

30
3,

70
0

P
er

 
ce

nt
 

so
 

di
um 70 70

 
71

 
69

 
70 70

 
70

 
70

 
68 70

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

6
.5

6
.5

 
6
.7

 
6.

4 
6
.8

6
.8

 
6.

7 
6
.0

 
5.

2

6
.5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

1,
38

0

1,
36

0 
1,

38
0 

1,
44

0 
1,

52
0

1,
56

0 
1,

51
0 

1,
24

0 
1,

05
0

1,
44

0

pH 7
.5

7
.8

 
7.

9 
7
.6

 
7.

6

7.
7 

7
.8

 
7
.8

 
7
.7 --



GI
LA

 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

9-
51
00
. 

VE
RD
E 

RI
VE

R 
BE

LO
W 
BA

RT
LE

TT
 D
AM
, 

AR
IZ

.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga

gi
ng

 
st

at
io

n,
 
2£
 m

il
es

 
do
wn
st
re
am
 f

ro
m 
Ba
rt
le
tt
 
Da
m,
 
Ma
ri
co
pa
 
Co

un
ty

, 
an
d 

3£
 
mi
le
s 

up
st
re
am
 
fr
om
 C
am

p 
Cr

ee
k.

DR
AI

NA
GE

 A
RE
A.
--
6,
18
8 

sq
ua

re
 m

il
es
.

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca
l 

an
al
ys
es
: 

De
ce

mb
er

 
19
50
 
to
 S

ep
te
mb
er
 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

De
ce
mb
er
 
19
50
 
to
 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il

y,
 
70
2 

mi
cr
om
ho
s 

No
v.
 
9;
 
mi
ni
mu
m 

da
il
y,
 
25
9 

mi
cr
om
ho
s 

Ap
r.

 
29
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
26
 
Se

pt
. 

1-
30

; 
mi
ni
mu
m,
 
17

 
Ap

r.
 
17
-3
0.
 

EX
TR
EM
ES
, 

19
50
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
95
8 
mi

cr
om

ho
s 

No
v.
 
10

, 
19

56
; 

mi
ni
mu
m 

da
il
y,
 
23
4 
mi

cr
om

ho
s 

Ja
n.

 
13
, 

15
, 

19
52
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
31

 
Ju
ly
 
21

-3
1,

 
19
51
, 

No
v.

 
1-
20
, 

19
53
; 

mi
ni
mu
m,
 
12

 
Ja

n.
 
4-
20
, 

19
52
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0'
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Al

bu
qu

er
qu

e,
 
N.

 
Me
x.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct

ob
er

 
19

57
 
to
 S

ep
te
mb
er
 
19
58
 
gi
ve
n 

in
 W

SP
 
15
63
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
 

N
ov

. 
1-

8 
..
..
..
.

N
ov

. 
9 

..
..
..
..
.

N
ov

. 
10

-2
1 

..
..
.

N
ov

. 
22

-3
0 

..
..
.

D
ec

. 
1

-3
1

..
..

..
.

Ja
n.

 
1-

29
, 

19
58

.

F
eb

. 
1-

28
 
..
..
..

M
ar

. 
26

-3
1 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

16
,6

20
 

75
2 

21
4 

2,
84

0 
3,

70
0

16
,9

70
 

9,
28

0 24
 

7,
36

0 
32

,2
20

 
31

.8
70

S
il

ic
a 

(S
iO

,) 
pp

m 24
 

22

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
30

 
2.

40
 

4.
14

 
1.

70
 

2.
40

2.
45

 
2.

45
 

2.
74

 
2.

40
 

2.
30

 
2.

15

M
ag

ne
 

si
um

 
(M

g)

2.
22

 
2.

22
 

1.
89

 
1.

32
 

1.
97

2.
06

 
2.

06
 

1.
97

 
2.

22
 

2.
06

 
1.

81

S
o

 
di

um
 

(N
a) 1.
52

 
1.

52
 

1.
39

 
.7

4 
1.

17

1.
30

 
1.

35
 

1.
44

 
1.

44
 

1.
35

 
1.

13

P
o

ta
s

 
si

um
 

(K
)

0.
08

 

.0
8

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

4.
16

 
4.

31
 

3.
85

 
2.

84
 

4.
10

4.
23

 
4.

21
 

4.
38

 
4.

39
 

4.
16

 
3.

75

S
ul

- 
fa

te
 

<S
O<

)

1.
33

 

1.
12

C
hl

o
 

ri
d
e 

(C
l)

0.
73

 

.6
8

F
lu

o-
 

ri
de

 
(F

)

0.
03

 

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
01

 

.0
1

B
or

on
 

(B
) 

pp
m

0.
22

 

.2
0

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

m
il

 
lio

n
35

2 
37

0 
52

4 
22

8 
33

0

34
1 

34
4 

37
2 

35
4 

33
6 

30
1

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
48

 
.5

0 
.7

1 
.3

1 
.4

5

.4
6 

.4
7 

.5
1 

.4
8 

.4
6 

.4
1

T
ot

al
 

to
ns

7,
98

0 
37

6 
15

2 
88

0 
1,

66
0

7,
81

0 
4,

36
0 12

 
3,

53
0 

14
,8

20
 

13
,0

70

P
er

 
ce

nt
 

so
 

di
um 25

 
25

 
19

 
20

 
21 22

 
23

 
23

 
24

 
24

 
22

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
0 

1.
0 .8
 

.6
 

.8 .9
 

.9
 

.9
 

.9
 

.9
 

.8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

56
6 

57
8 

70
2 

36
0 

52
4

54
9 

54
6 

56
9 

56
3 

52
8 

47
1

pH 7
.9

 
7
.9

 
7
.9

 
7.

7 
8.

1

8.
2 

8.
2 

8.
2 

8.
1 

8.
2 

8.
2



A
pr

. 
1-

5,
 

19
58

..

A
pr

. 
1

7
-1

9
..

..
..

M
ay

 1
-3

1 
..

..
..

.

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1-

31
 
..
..
'.
.

Se
pt

. 
1-

30
 .

..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..

..
..

"

20
, 7

40
 

30
, 8

00
7,

48
0

29
,7

70
42

,9
50

61
,1

30
72

,3
70

25
,6

10
9

9n
n

42
1,

90
0

23 22

1.
95

 
1.

80
1.

60
1.

50
1.

50

1.
65

1
.8

0
2.

05
i 

on

1.
90

1.
64

 
1.

15
1.

15 .9
0

.9
0

.9
0

1.
15

1.
48

1.
73

1.
40

1.
00

 
.7

4
.5

7
.4

8
.5

7

.6
1

.7
4

1.
04

1
.3

0

0
.8

7

0
.0

7

.0
5

3.
44

 
2.

90
2.

49
2.

29
2.

41

2.
61

2
.9

7
3
.3

9
3.

44

3.
16

0
.7

3 _ .4
0

0.
39 __ __ .3
7

 _ _ _

0.
01 .0

2

0.
00 _ _ __ .1
4

27
3 

22
6

22
0

18
4

17
3

18
0

21
9

25
6

29
0

24
5

0.
37

 
.3

1
.3

0
.2

5
.2

4

.2
4

.3
0

.3
5

.3
9

0.
33

7,
67

0 
9,

55
0

2,
24

0
7,

44
0

10
,3

10

14
,6

70
21

,7
10

8,
96

0
3,

59
0

13
9,

20
0

21
 

20 17 17 19 19 20 23 26 21

0
.7

 
.6 .5 .4 .5 .5 .6 .8 1.
0

0
.7

42
8 

35
3

32
5

27
2

28
8

30
9

35
3

42
8

46
0

39
3

8.
0 

8 
0

7 
9

7 
9

8 
1

8 
0

8 
1

8 
?,

8 
1



GI
LA

 
RI
VE
R 
BA
SI
N 
Co
nt
in
ue
d 

9-
51

36
. 

AG
UA
 
FR
IA
 
RI
VE
R 
BE
LO
W 

LA
KE

 P
LE

AS
AN

T 
DA

M,
 
AR
IZ
.

LO
CA
TI
ON

. 
At
 
wa
te
r-
st
ag
e 

re
co

rd
er

 
on

 c
an

al
, 

1|
 m

il
es

 
do
wn
st
re
am
 
fr
om
 L

ak
e 

Pl
ea
sa
nt
 
Da

m 
on

 A
gu
a 

Fr
ia
 
Ri

ve
r,

 
19
 m

il
es

 
no
rt
h 

of
 
Ma
ri
ne
tt
e 

Ma
ri

co
pa

 C
ou

nt
y,

 
an

d 
23

 m
il
es
 u

ps
tr
ea
m 

fr
om

 N
ew

 R
iv

er
. 

' 
DR

AI
NA

GE
 A
RE

A.
 1

,4
59

 
sq

ua
re

 m
il
es
 
(a

bo
ve

 L
ak
e 

Pl
ea

sa
nt

).
 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
; 

De
ce

mb
er

 1
95
0 
to
 S

ep
te
mb
er
 1

95
8.
 
(D
is
co
nt
in
ue
d)
.

Wa
te
r 

te
mp

er
at

ur
es

: 
De

ce
mb

er
 1

95
0 

to
 S

ep
te

mb
er

 1
95
8.
 
(D
is
co
nt
in
ue
d)
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
52

3 
mi
cr
om
ho
s 

Ju
ne

 2
2;

 
mi

ni
mu

m 
da

il
y,

 
34
6 
mi
cr
om
ho
s 

Au
g.

 
11

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
27

 
Ju
ne
 2

2-
30

; 
mi
ni
mu
m,
 
24
 
Ju

ly
 
1-

31
. 

EX
TR

EM
ES

, 
19

50
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
69
8 
mi
cr
om
ho
s 

Oc
t.

 
19
, 

19
55

; 
mi

ni
mu

m 
da

il
y,

 
24
1 

mi
cr

om
ho

s 
Ja
n.
 
29

 
19
52

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
37

 
Ju
ne
 2

3-
28
, 

19
57
; 

mi
ni
mu
m,
 
14

 
Ja

n.
 
29

-3
1,

 
Fe
b.
 
1-
10
, 

19
52
. 

RE
MA

RK
S.

 V
al

ue
s 

re
po

rt
ed

 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e
in

 d
is
tr
ic
t 

of
fi

ce
 
at

 
Al
bu
qu
er
qu
e,
 
N.

 
Me

x.
 

Sa
mp

le
s 

co
ll
ec
te
d 

fr
om

 d
iv
er
si
on
 c

an
al
 w

he
n 

th
er

e 
is
 
fl

ow
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fu
rn
is
he
d 

by
 M

ar
ic

op
a 

Co
un

ty
 W

at
er

 D
is

tr
ic

t 
th

ro
ug

h 
Su

rf
ac

e 
Wa

te
r 

Br
an

ch
, 

Tu
cs
on
 D
is
tr
ic
t 

fo
r 
wa

te
r 

ye
ar
 O

ct
ob

er
 1

95
7 

to
 S
ep
te

mb
er

 
19

58
 

Mo
nt

hl
y 

di
ve
rs
io
ns
 
to
 c

an
al
 b

el
ow

 L
ak
e 

Pl
ea
sa
nt
 
di

ve
rs

io
n 

da
m 

pu
bl
is
he
d 

as
 
Ag

ua
 
Fr
ia
 
Ri
ve
r 

at
 
La

ke
 P

le
as
an
t 

Da
m 

in
 W
SP

 
15
63
. 

No
 

fl
ow

 O
ct

. 
1 

to
 J

un
e 

21
, 

Se
pt
. 

13
-3

0.

C
he

m
ic

al
 a

na
ly

se
s,

 J
un

e 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

Ju
ne

 2
2-

30
, 

19
58

 
Ju

ly
 1

-3
1 

..
..
..

A
ug

. 
1-

31
 

Se
pt

. 
1-

12
 
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
27

0 
5,

31
0 

5,
97

0 
2,

79
0

15
,3

40

S
il

ic
a 

(S
i0

2)
 

pp
m

22  

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
15

 
2.

10
 

1.
90

 
1.

95

2.
00

M
ag

ne
 

si
um

 
(M

g)

1.
05

 
.9

4 
1.

10
 

.9
5

0.
99

So
 

di
um

 
(N

a)

1.
17

 
1.

00
 

1,
04

 
1.

00

1.
04

P
ot

as
 

si
um

 
(K

)

0.
08  

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

3.
21

 
2.

95
 

2.
93

 
2.

93

2.
97

S
ul

- 
fa

te
 

(S
O

J

0.
60  

C
hl

o
 

ri
de

 
(C

l)

0.
42  

F
lu

o-
 

ri
de

 
(F

)

0.
02  

N
i

 
tr

at
e 

(N
O

,)

0.
06  

B
or

on
 

(B
) 

pp
m

0.
07 ~

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 28
1 

24
4 

25
1 

24
4

25
0

T
on

s 
pe

r 
ac

re
- 

fo
ot 0.
38

 
.3

3 
.3

4 
.3

3

0.
34

T
ot

al
 

to
ns 48

3 
1,

75
0 

2,
03

0 
92

1

5,
22

0

P
er

 
ce

nt
 

so
 

di
um 27

 
24

 
26

 
26 26

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.9

 
.8

 
.8

 
.8

0
.9

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

47
7 

40
5 

39
6 

38
1

40
3

pH 7.
3 

7.
4 

7
.5

 
7
.6 -



GI
LA

 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

9-
51
95
. 

GI
LA
 
RI
VE
R 
BE

LO
W 
GI
LL
ES
PI
E 

DA
M,
 
AR

IZ
.

L
O
C
A
T
I
O
N
.
 
A
b
o
u
t
 
1 
mi
le

 
be

lo
w 

ga
gi

ng
 
st

at
io

n 
on
 G
il

a 
Be

nd
 C

an
al
 
wh
ic
h 

is
 
20
0 

fe
et

 
be
lo
w 
Gi
ll
es
pi
e 

Da
m,
 
Ma
ri
co
pa
 
Co

un
ty

, 
an
d 

8 
mi
le
s 

do
wn
st
re
am
 
fr
om
 H

as
sa
ya
mp
a 

Ri
ve

r.
 

Gi
la

 
Be

nd
 
Ca
na
l 

di
ve

rt
s 

fr
om
 
le
ft
 
ba
nk
 
an
d 

En
te

rp
ri

se
 C

an
al
 
di

ve
rt

s 
fr
om
 
ri

gh
t 

ba
nk

 
at
 
Gi

ll
es

pi
e 

Da
m.

DR
AI

NA
GE

 
A
R
E
A
.
 
4
9
,
6
2
0
 
sq

ua
re

 m
il
es
. 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he
mi
ca
l 

an
al
ys
es
: 

De
ce

mb
er

 1
95

0 
to
 
Se
pt
em
be
r 

19
58

.
Wa

te
r 

te
mp
er
at
ur
es
: 

De
ce
mb
er
 
19

50
 
to
 
Se

pt
em

be
r 

19
58

. 
EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
10
,0
00
 m
ic

ro
mh

os
 
No
v.
 
24
; 

mi
ni
mu
m 

da
il
y,
 
68
3 

mi
cr
om
ho
s 

Au
g.

 
16
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
77
 
No
v.
 
5-
7;
 
mi
ni
mu
m,
 
47
 
Au
g.
 
10
-1
1.
 

EX
TR
EM
ES
, 

19
50
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
10
,2
00
 m
ic
ro
mh
os
 
Oc
t.
 
3,
 
19

51
; 

mi
ni
mu
m 

da
il
y,
 
37
0 

mi
cr

om
ho

s 
Au
g.
 
2,

 
19
55
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
77
 
No
v.
 
5-

7,
 
19
57
; 

mi
ni
mu
m,
 
36
 
Ja
n.
 
23
-2
4,
 
19

52
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co
rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 
Al
bu
qu
er
qu
e,
 
N.

 
Me

x.
 

Sa
mp

le
s 

fr
om
 
ca

na
l 

ar
e 

be
li

ev
ed

 
to
 b

e 
re
pr
es
en
ta
ti
ve
 
of

 
to
ta
l 

fl
ow
 
pa

ss
in

g 
Gi

ll
es

pi
e 

Da
m 

in
cl
ud
in
g 

sp
il

l 
an
d 

am
ou

nt
s 

di
ve

rt
ed

 
in

to
 G
il

a 
Be
nd
 
an
d 

En
te

rp
ri

se
 C

an
al

s.
 

Re
co

rd
s 

of
 
se
pa
ra
te
 
an
d 

co
mb

in
ed

 
di
sc

ha
rg

e 
fo

r 
th
e 

ri
ve
r 

an
d 

ca
na

ls
 
fo

r 
wa
te
r 

ye
ar
 O
ct
ob
er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 W

SP
 
15
63
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

21
, 

19
57

 .
 

O
ct

. 
2
2
..

..
..

..
.

O
ct

. 
2
3
..

..
..

..
.

O
ct

. 
2
4
-3

1
..

..
..

N
ov

. 
1-

4 
..
..
..
.

N
ov

. 
10

. .
..
..
..
.

N
ov

. 
1
1
-2

2
..
..
..

N
ov

. 
23

-3
0 

..
..
.

D
ec

. 
1

-3
1

..
..
..
.

Ja
n.

 
1-

17
, 

19
58

 .
 

Ja
n.

 
1
8
..
. 
..
..
..

Ja
n.

 
1
9
-3

1
..

..
..

R
un

of
f 

(a
cr

e-
 

fe
et

) 64
1 56

 
46

 
26

0 
1,

33
0 

1,
65

0 61
 

56
 

54
 

53
3 

29
9 

1,
36

0

73
8 40
 

49
8

S
il

ic
a 

(S
i0

2) 
pp

m

32
 

32

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

18
.2

1 
7.

83
 

14
.7

7 
19

.2
1 

3.
29

 
1.

85

6.
44

 
15

.6
7 

18
.0

1 
20

.2
1 

21
.2

1 
21

.6
1

20
.5

1 
17

.8
1 

20
.4

1

M
ag

ne
 

si
um

 
(M

g)

12
.0

9 
4.

11
 

9.
29

 
12

.0
9 

1.
07

 
.3

1

2.
55

 
11

.1
8 

10
.7

7 
14

.0
6 

14
.3

1 
13

.6
5

13
.4

1 
11

.5
1 

13
.0

8

So
 

di
um

 
(N

a)

65
.2

5 
25

.4
5 

50
.9

0 
69

.6
0 

7.
74

 
7.

18

19
.4

9 
52

.6
4 

58
.7

2 
70

.4
7 

73
.0

8 
73

.5
2

66
.1

2 
61

.3
4 

68
.7

3

P
o

ta
s

 
si

um
 

(K
)

0.
26

 

.3
3

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

5.
33

 
4.

25
 

5.
56

 
5.

52
 

a 
2.

 8
7 

4
.1

8

4.
61

 
6.

29
 

6.
51

 
5.

90
 

6.
18

 
6.

18

5.
92

 
5.

43
 

6.
03

S
ul

- 
fa

te
 

(S
O

J

28
.5

2 

30
.1

9

C
hl

o
 

ri
d
e 

(C
l)

62
.0

4 

62
.6

0

F
lu

o-
 

ri
de

 
(F

)

0.
14

 

.1
4

N
i

 
tr

at
e 

(N
O

S)

0.
60

 

.8
2

B
or

on
 

(B
) 

pp
m

3.
7 

3.
7

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

5,
93

0 
2,

27
0 

4,
64

0 
6,

42
0 

74
7 

57
4

1,
74

0 
4,

85
0 

5,
45

0 
6,

57
0 

6,
76

0 
6,

77
0

6,
08

0 
5,

62
0 

6,
42

0

T
on

s 
p
er

 
ac

re
- 

fo
ot

8.
06

 
3.

09
 

6.
31

 
8.

73
 

1.
02

 
.7

8

2.
37

 
6.

60
 

7.
41

 
8.

94
 

9.
19

 
9.

21

8.
27

 
7.

64
 

8.
73

T
ot

al
 

to
ns

5,
17

0 
17

3 
29

0 
2,

27
0 

1,
36

0 
1,

29
0

14
5 

37
0 

40
0 

4,
77

0 
2,

75
0 

12
,5

30

6,
10

0 
30

6 
4,

35
0

P
er

 
ce

nt
 

so
 

di
um 68

 
68

 
68

 
69

 
64

 
77 68

 
66

 
67

 
67

 
67

 
68 66

 
68

 
67

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

17
 

10
 

15
 

18
 5.
2 

6
.9 9.
2 

14
 

15
 

17
 

17
 

17 16
 

16
 

17

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

9,
12

0 
3,

65
0 

6,
93

0 
9,

15
0 

1,
27

0 
92

7

2,
79

0 
7,

17
0 

7,
95

0 
9,

43
0 

9,
72

0 
9,

72
0

9,
50

0 
8,

27
0 

9,
25

0

pH 7
.7

 
7
.7

 
8.

0 
7
.9

 
8.

6 
8
.2 7.
6 

7.
7 

7
.9

 
7.

9 
7
.9

 
7
.8 7.
7 

7
.9

 
8.

0

a 
In

cl
ud

es
 0

. 3
0 

eq
ui

va
le

nt
 p

er
 m

il
li

on
 o

f 
ca

rb
on

at
e 

(C
O

,).



G
IL

A
 

RI
V

ER
 B

A
S

IN
 C

on
ti

nu
ed

9
-5

1
9
5
. 

G
IL

A
 

R
IV

E
R

 B
EL

O
W

 
G

IL
L

E
S

P
IE

 
D

A
M

, 
A

R
IZ

. 
C

o
n
ti

n
u
e
d
 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
1-

4,
 

19
58

.. 
Fe

b.
 

5.
 .
..

..
..

..
F

eb
. 

6
..

..
..

..
..

F
eb

. 
7 

..
..
..
..
.

Fe
b.

 
8 

..
..
..
..
.

F
eb

. 
9 

..
..
..
..
.

Fe
b.

 
10

 
..
..
..
..

F
eb

. 
11

. 
..
..
..
..

F
eb

. 
12

. 
..
..
..
..

F
eb

. 
1
3
-1

4
..
..
..

F
eb

. 
15

-2
8 

..
..

.

M
ar

. 
1-

10
 .

..
..
.

M
a
r 

1 
4

M
ar

. 
17

 .
..
..
..
.

M
a 
r 

1 
fi 

1 
Q

M
ar

. 
20

-3
0 

..
..
.

M
ar

. 
31

 .
..
..
..
.

A
pr

. 
1-

30
 
..
..
..

M
ay

 1
-3

1
Ju

ne
 1

-3
0 

..
..

..
.

R
un

of
f 

(a
cr

e-
 

fe
et

) 16
1 

13
3 

28
4 

11
3 

17
5 

61
7

91
2 

13
5 99

 
18

6 
92

6

55
3 

23
0 

10
3 

46
8 

13
1 

17
5

81
7 85

 
1,

65
0 

1,
09

0 
78

3

S
il

ic
a 

(S
i0

2) 
pp

m

32

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

19
.5

1 
15

.3
7 

4.
14

 
6.

24
 

«.
 7

3 
3.

19

4.
34

 
2.

40
 

7.
53

 
17

.2
2 

20
.0

1

20
.6

1 
19

.0
1 

4.
74

 
7.

73
 

2.
40

 
14

.2
7

19
.8

1 
20

.6
1 

19
.6

1 
19

.0
1 

17
.2

2

M
ag

ne
 

si
um

 
(M

g)

11
.4

3 
8.

88
 

.9
9 

2.
96

 
4.

52
 

.5
8

1.
15

 
.7

8 
3.

54
 

9.
79

 
13

.0
8

12
.5

0 
12

.5
0 

1.
97

 
3.

78
 

1.
15

 
5.

84

12
.9

1 
12

.5
0 

11
.9

2 
12

.0
9 

11
.9

2

So
 

di
um

 
(N

a)

66
.9

9 
47

.8
5 

4.
78

 
16

.5
3 

26
.9

7 
5.

66

5.
31

 
5.

05
 

23
.9

2 
53

.5
0 

67
.4

2

66
.1

2 
60

.0
3 

15
.4

4 
26

.7
5 

4.
52

 
42

.2
0

62
.6

4 
53

.9
4 

63
.0

8 
61

.7
7 

63
.0

8

P
ot

as
 

si
um

 
(K

)

0.
31

B
ic

ar
 

bo
na

te
 

(H
C

O
3)

6.
10

 
5.

02
 

1.
93

 
2.

56
 

3.
54

 
4.

00

3.
08

 
3.

21
 

4.
06

 
6.

20
 

6.
26

6.
00

 
5.

75
 

2.
36

 
3.

41
 

2.
36

 
4.

84

6.
02

 
6.

06
 

6.
00

 
5.

51
 

4.
59

S
ul

- 
fa

te
 

(S
O

J --

29
.5

6

C
hl

o
 

ri
de

 
(C

l) --

60
.6

3

F
lu

o-
 

ri
de

 
(F

) --

0.
25

N
i

 
tr

at
e 

(N
O

S)

--

0.
48

B
or

on
 

(B
) 

pp
m -- 2.
6

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n
6,

37
0 

4,
58

0 
56

8 
1,

54
0 

2,
46

0 
52

8

62
8 

45
2 

2,
05

0 
5,

10
0 

6,
40

0

6,
37

0 
5,

80
0 

1,
18

0 
2,

15
0 

48
0 

3,
57

0

6,
05

0

6,
15

0 
6,

06
0 

6,
02

0

T
on

s 
pe

r 
ac

re
- 

fo
ot

8.
66

 
6.

23
 

.7
7 

2.
09

 
3.

35
 

.7
2

.8
5 

.6
1 

2.
79

 
6.

94
 

8.
70

8.
66

 
7.

89
 

1.
60

 
2.

92
 

.6
5 

4.
86

8.
23

8.
36

 
8.

24
 

8.
19

T
ot

al
 

to
ns

1,
39

0 
82

9 
21

9 
23

6 
58

6 
44

4

77
5 82

 
27

6 
1,

29
0 

8,
06

0

4,
79

0 
1',

 8
10

 
16

5 
1,

37
0 85

 
85

0

6,
72

0

13
,7

90
 

8,
98

0 
6,

41
0

P
er

 
ce

nt
 

so
 

di
um 68

 
66

 
48

 
64

 
67

 
60 49

 
61

 
68

 
66

 
67 67

 
66

 
70

 
70

 
56

 
68 66

 
62

 
66

 
67

 
68

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

17
 

13
 3.
0 

7.
7 

10
 4.
1

3.
2 

4
.0

 
10

 
15

 
17 16

 
15

 8.
4 

11
 3.
4 

13 15
 

13
 

16
 

16
 

17

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

8,
94

0 
6,

63
0 

92
2 

2,
33

0 
3,

77
0 

89
3

92
7 

76
6 

3,
24

0 
7,

36
0 

9,
03

0

8,
94

0 
8,

23
0 

1,
98

0 
3,

47
0 

74
7 

5,
34

0

8,
52

0 
7,

60
0 

8,
78

0 
8,

71
0 

8,
62

0

PH 7
.9

 
7.

4 
8.

2 
7.

4 
7.

4 
7.

6

7
.6

 
7
.6

 
7
.6

 
8.

0 
7.

8

8.
0 

7
.8

 
7.

4 
7.

7 
7.

8 
8.

2

7.
9 

7
.6

 
7
.8

 
7.

9 
7.

8



Ju
ly

 1
, 

19
58

 
..

..
 

Ju
ly

 2
 .
..
..
..
..
.

Ju
ly

 3
-4

 .
..
..
..
.

Ju
ly

 5
-1

7 
..
..
..
.

Ju
ly

 1
8-

A
ug

. 
9,

 
12

-1
5 

..
..

..
..

.

A
ug

. 
1

0
-1

1
..

..
..

A
ug

. 
18

 
..

..
..

..
A

ug
. 

19
-2

0 
..

..
.

A
ug

. 
21

-2
2 

..
..

.

A
ug

. 
24

 
..
..
..
..

A
ug

. 
2

5
-2

7
..

..
 .

.
A

ug
. 

28
 
..
..
..
..

A
ug

. 
29

-3
0 

, .
 , 

A
ug

. 
31

 
..
..
..
..

S
ep

t. 
1,

 
4,

 
9

-1
3

. 
S

ep
t. 

2
-3

, 
20

-3
0.

 
S

ep
t. 

5
-8

, 
1

9
..

..
 

S
ep

t. 
14

, 
1
6
-1

8
..

T
o

ta
l 

o
r 

w
ei

gh
te

d 
av

er
ag

e 
..

..
..

14
 

14 28 20
4

1
,0

4
0

46
8

o
n

e 99 19
6

54
9 46 32 89 11
9

1 
A

t

30

1
,1

8
0
 

69
6 

65
6 

1
,2

2
0
 

60
7

25
.2

10

-- 30 --

16
.2

7 
9.

73
5.

74
14

.8
7

6
.4

4

4
.5

4
2

4
O

8.
33

12
.4

8
3
.3

4
4
.3

4

8.
33

13
.8

7
17

.6
1

5
0
4

7
.5

3

12
.2

8 
16

.4
7 

8.
33

 
4
.9

4
2

R
Q

12
.1

8

1
2

.5
0

 
5.

51
2.

71
10

.9
4

2
.8

0

1
.4

0
n
o

3
.9

5
7
.6

5
.9

9
1
.4

0

3
.5

4
10

.7
7

11
.5

1
2 

14
3
.1

3

7
.4

0
 

11
.5

1 
3
.7

0
 

2
.1

4
 

.7
8

7
.2

4

68
.7

3 
25

.9
3

15
.9

2
6

0
.9

0

1
7
.4

0

5
.2

2
5
.0

0
26

.6
2

3
8

.0
6

4
.7

8
8
.1

8

1
8
.7

0
4
6
.1

1
6

0
.0

3
10

.6
1

1
6
.8

8

3
6

.1
0

 
54

.8
1 

20
.0

1 
13

.9
2 

4
.7

8

3
8
.5

8

 

0
.3

1 -

3
.2

8
 

2
.8

5
3

.8
4

3
.1

8

3
.4

7

4
.3

3
2

11
3
.4

9
4
.8

8
3
.3

8
2

.9
3

3.
51

4
.4

9
4
.5

6
3

0
(
5

^
1
1

4
.3

8
 

4
.5

7
 

3
.6

2
 

3
.0

8
 

2.
61

4
.5

6

 

27
.9

0 -

 

56
.9

6 __ -

 

0
.1

8 -

 

0
.3

4 -

 

2
.6 --

6
,3

4
0
 

2
,5

0
0

1
,3

3
0

5
,6

2
0

1
,5

5
0

69
0

A
Q

Q

2
,3

7
0

3
,6

4
0

56
6

85
0

1
,9

0
0

4
,2

3
0

5
,3

4
0

1
,0

3
0

1
,5

8
0

3
,6

1
0

 
5,

44
0 

2
,0

4
0
 

1
,3

8
0

 
54

0

3
.6

6
0

8
.6

2
 

3
.4

0
1.

81
7
.6

4

2.
11 .9

4

3
.2

2
4
.9

5
.7

7
1
.1

6

2
.5

8
5
.7

5
7
.2

6
1
.4

0
2
.1

5

4
.9

1
 

7
.4

0
 

2
.7

7
 

1
.8

8
 

.7
3

4
.9

8

12
1 48 51

1,
56

0

2,
19

0

44
0

21
4

31
9

97
0

42
3 53 83 51
2

86
4

20
0 64

5,
79

0 
5,

15
0 

1,
82

0 
2

,2
9

0
 

44
3

12
5.

50
0

70
 

63 65 70 65 47 ft
1 68 65 52 59 61

 '

65 67 C
Q 61 65
 

66
 

62
 

66
 

59 67

18
 9
.4

7
.8

17 8
.1

3
.0

4
.0

11 12 3
.3

4
.8

7
.7

13 16 5
.5

7
.3

12
 

15
 8
.2

 
7
.4

 
3
.7

12

9
,0

7
0

3
Q

7
ft

8
,1

6
0

2
A

Q
(\

1
,0

8
0

77
7

3
,6

6
0

5
,5

0
0

86
7

1
,3

3
0

2
,8

9
0

6
,5

4
0

8
,2

1
0

1
,6

9
0

 
2

,5
9

0

5,
31

0 
7

,8
1

0
 

3
,1

6
0

 
2

,1
0

0
 

80
0

5.
36

0

7
.5

7
C

7
.8

7
.7

7
.7

7
.6

7
.4

7
.9

7
.7

7
.7

7
.9

7
.9

7
.6

7
0

7
.6

8.
1 

7
.8

 
8

.0
 

7
.8

 
7
.8



PA
RT

 
10
. 

TH
E 

GR
EA
T 
BA
SI
N

10
-2

24
0.

SE
VI
ER
 L

AK
E 
BA
SI
N 

SE
VI
ER
 R

IV
ER
 N
EA

R 
LY
NN
DY
L,
 
UT

AH

L
O
C
A
T
I
O
N
.
 
A
t
 
br

id
ge

 
on
 
St
at
e 

Hi
gh

wa
y 

12
5,
 
li
 
mi

le
s 

up
st

re
am

 f
ro
m 

ga
gi

ng
 
st

at
io

n,
 
wh
ic
h 

is
 
3J

 
mi
le
s 

so
ut
hw
es
t 

of
 
Ly

nn
dy

l,
 M
il

la
rd

 C
ou

nt
y 

DR
AI

NA
GE

 A
R
E
A
.
 
6
,
2
7
0
 
sq
ua

re
 
mi

le
s,

 
ap
pr
ox
im
at
el
y 

(a
bo

ve
 
ga

gi
ng

 
st

at
io

n)
. 

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic

al
 
an

al
ys

es
: 

Ma
rc
h 

19
51
 t

o 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51

 
to
 
Se

pt
em

be
r 

19
58
. 

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il

y,
 
3,

86
0 

mi
cr
om
ho
s 

Ma
r.

 
1;
 
mi

ni
mu

m 
da
il
y,
 
1,

51
0 

mi
cr

om
ho

s 
Se
pt
. 

6.
Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
56

 
Au

g.
 
1-
31
; 

mi
ni

mu
m,

 
43

 
De
c.
 
12
-3
1,
 
Ja

n.
 
1-
9,
 
11
-1
2.
 

EX
TR
EM
ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
7,

04
0 

mi
cr
om
ho
s 

Ja
n.

 
21

, 
19
55
; 

mi
ni
mu
m 

da
il
y,
 
85
5 

mi
cr
om
ho
s 

Ma
r.

 
11
, 

19
55
.

Pe
rc
en
t 

so
di
um
: 

Ma
xi

mu
m,

 
61
 
Se
pt
. 

11
-2

0,
 
19
55
; 

mi
ni

mu
m,

 
34

 
Ap

r.
 
17

-2
0,

 
19
56
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

ca
lc

ul
at

ed
 
fr
om
 
de

te
rm

in
ed

 
co
ns
ti
tu
en
ts
. 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da
il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of
fi
ce
 
at

 
Sa

lt
 
La

ke
 
Ci

ty
, 

Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

wa
te
r 

ye
ar
 
Oc
to
be
r 

19
57

 
to
 
Se
pt
em
be
r 

19
58

 
gi

ve
n 

in
 
WS

P 
15
64
.

Ch
em
ic
al
 a
na

ly
se
s,
 w

at
er
 y
ea

r 
Oc
to
be
r 
19

57
 t
o 
Se
pt
em
be
r 

19
53

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

N
ov

. 1
-7

 
1

9
5

7
..

..
..

..
..

.
N

ov
. 

8-
30

 
..
..
..
.

D
ec

. 
1-

11
. 
..
..
..
.

D
ec

. 
1
2
-3

1
..
..
..
.

Ja
n.

 1
-9

, 
11

-1
2,

 
1

9
5

8
..

..
..

..
..

.
Ja

n.
 

10
, 

13
-2

5,
 

2
9

-3
1

..
..

..
..

..

F
eb

. 
1-

2.
 .
..
..
..
.

F
eb

. 
3-

25
. 
..
..
..
.

F
eb

. 
2
6
-2

8
..
..
..
.

M
ar

. 
1-

20
 .
..
..
..

M
ar

. 
21

-3
1 

..
..
..

A
pr

. 
1-

30
. 
..
..
..
.

M
av

 1
-3

L
 .
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

) 3,
69

0 
76

6 
29

2 
1,

55
0

90
6

56
7 91
 

50
 

1,
69

0 
25

8

67
8 

1,
05

0 
13

,0
60

 
47

.4
00

S
il

ic
a 

(S
i0

2) 
Pp

m 15
 

19
 

20
 

14 15 19
 

12
 

18
 

15
 

19 21
 

18
 

20
 

23

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

4.
00

 
6.

10
 

7.
00

 
4.

58

4.
78

6.
62

 
4.

54
 

5.
90

 
4.

56
 

6.
90

6.
08

 
4.

20
 

4.
28

 
4.

24

M
ag

ne
 

si
um

 
(M

g)

6.
28

 
10

.4
0 

10
.6

0 
6.

38

6.
92

9.
98

 
6.

98
 

10
.4

0 
6.

52
 

11
.6

0

9.
64

 
7.

08
 

6.
68

 
6.

44

S
o

 
di

um
 

(N
a) 9.
74

 
18

.7
9 

20
.4

9 
8.

44

8.
74

18
.8

4 
9.

27
 

20
.5

3 
9.

48
 

21
.2

7

18
.1

0 
8.

92
 

10
.4

4 
12

.6
2

P
ot

as
 

si
um

 
(K

)

0.
12

 
.1

4 
.1

6 
.1

0

.1
1

.1
5 

.1
2 

.1
7 

.1
2 

.1
9

.1
7 

.1
2 

.1
3 

.1
5

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

4.
80

 
5.

95
 

6.
13

 
4.

97

5.
33

5.
92

 
4.

88
 

5.
74

 
4.

93
 

5.
90

5.
51

 
4.

80
 

5.
18

 
5.

83

S
ul

- 
fa

te
 

(S
O

J

6.
12

 
11

.4
5 

12
.5

8 
5.

58

5.
50

11
.7

0 
6.

20
 

12
.6

0 
6.

54
 

13
.8

0

11
.1

6 
6.

18
 

6.
56

 
7.

31

C
hl

o
 

ri
de

 
(C

l)

9.
45

 
18

.4
7 

19
.6

0 
8.

74

9.
31

18
.3

3 
9.

87
 

19
.1

8 
9.

45
 

20
.5

9

17
.2

0 
9.

45
 

9.
87

 
9.

87

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

S)

0.
04

 
.0

4 
.0

6 
.0

7

.0
8

.0
7 

.0
5 

.0
5 

.0
4 

.0
5

.0
4 

.0
3 

.0
8 

.1
8

B
or

on
 

(B
) 

Pp
m

0.
25

 
.4

3 
.5

4 
.2

0

.2
3

.5
0 

.2
5 

.5
0 

.2
1 

.4
5

.3
9 

.2
0 

.2
5 

.4
5

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

1,
18

0 
2,

09
0 

2,
25

0 
1,

11
0

1,
16

0

2,
11

0 
1,

20
0 

2,
20

0 
1,

21
0 

2,
37

0

2,
00

0 
1,

18
0 

1,
26

0 
1.

37
0

T
on

s 
p
er

 
ac

re
- 

fo
ot

1.
60

 
2.

84
 

3.
06

 
1.

51

1.
58

2.
87

 
1.

63
 

2.
99

 
1.

65
 

3.
22

2.
72

 
1.

60
 

1.
71

 
1.

86

T
ot

al
 

to
ns 5,
90

0 
2,

18
0 

89
4 

2,
34

0

1,
43

0

1,
63

0 
14

8 
15

0 
2,

79
0 

83
1

1.
84

0 
1,

68
0 

22
, 3

30
 

88
. 1

60

P
er

 
ce

nt
 

so
 

di
um 48

 
53

 
54

 
43 43 53

 
44

 
55

 
46

 
53 53 44

 
48

 
54

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

4.
3 

6.
5 

6.
9 

3.
6

3.
8

6.
5 

3.
9 

7.
2 

4
.0

 
7.

0

6.
5 

3.
8 

4.
5 

5.
5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

2,
00

0 
3,

39
0 

3,
62

0 
1,

89
0

1,
97

0

3,
42

0 
2,

05
0 

3,
52

0 
2,

02
0 

3,
72

0

3,
18

0 
1,

95
0 

2,
06

0 
2.

24
0

pH 7.
5 

7.
6 

7.
9 

7.
8

7.
9

7.
8 

8
.0

 
7.

7 
8
.0

 
7.

9

8
.0

 
8.

0 
8
.0

 
8.

1



Ju
ne

 1
-3

0,
 

19
58

 .
 . 

Ju
ly

 1
-3

1 
..
..
..
..

A
ug

. 
1

-3
1

..
..
..
..

S
ep

t. 
1-

5,
 

10
-3

0 
. 

S
ep

t. 
6-

9 
..
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

28
, 2

30
 

25
,0

70
19

, 6
70

5,
41

0 
35

3

15
0,

80
0

19
 

21 21 22
 

23 21

3.
76

 
3.

52
3.

68
3.

68
 

2.
80

3.
99

5.
80

 
5.

84
6
.8

8
7.

12
 

5.
28

6.
41 "-

10
.6

6 
10

.8
3

13
.4

0
12

.8
3 

7
.4

0

11
.7

9

0.
15

 
.1

6
.1

7
.1

5 
.1

2

0.
15

5.
44

 
5.

18
5.

10
5.

03
 

4.
29

5.
41

6.
23

 
6.

23
7
.7

0
7.

70
 

4.
27

6.
91

8
.4

6
 

8
.6

0
11

.0
0

11
.4

2 
7.

33

9.
70

0.
14

 
.1

1
.0

8
.0

5 
.0

4

0.
12

0.
31

 
.3

2
.3

6
.3

4 
.2

2

0.
36

1,
19

0 
1,

18
0

1,
41

0
1,

41
0 

91
4

1,
30

0

1.
62

 
1.

60
1.

92
1.

92
 

1.
24

1.
77

45
,7

30
 

40
, 1

10
37

,7
70

10
, 3

90
 

43
8

26
6,

 9
00

52
 

53 56 54
 

47 53

4.
9 

5
.0

5
.8 5.
5 

3.
7

5.
2

1,
95

0 
1 

94
0

2,
30

0
2,

30
0 

1,
53

0

2,
13

0

8.
1 

7.
8

8
.0 7.
9 

7.
8 _



HU
MB

OL
DT

 
RI
VE
R 
BA
SI
N

10
-3

35
0.

 
HU

MB
OL

DT
 
RI
VE
R 
NE

AR
 R

YE
 
PA
TC
H,
 
NE
V.

L
O
C
A
T
I
O
N
.
 
B
e
l
o
w
 R

ye
 P
at
ch
 D

am
, 

1,
00

0 
fe

et
 
up

st
re

am
 f

ro
m 

ga
gi

ng
 
st

at
io

n,
 
an
d 

2 
mi
le
s 

no
rt
hw
es
t 

of
 
Ry
e 

Pa
tc

h,
 
Pe

rs
hi

ng
 C

ou
nt

y.
DR
AI
NA
GE
 
A
R
E
A
.
 
1
3
,
7
0
0
 
sq

ua
re

 
mi
le
s,
 
ap

pr
ox

im
at

el
y.

RE
CO
RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al

ys
es

: 
De

ce
mb

er
 1

95
1 

to
 S

ep
te

mb
er

 1
95

8.
Wa

te
r 

te
mp
er
at
ur
es
: 

De
ce

mb
er

 1
95
1 

to
 
Se

pt
em

be
r 

19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
95
3 

mi
cr

om
ho

s 
Fe
b.
 
4;
 
mi
ni
mu
m 

da
il
y,
 
42
7 

mi
cr

om
ho

s 
Ja
n.
 
25
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
59
 
Ja

n.
 
1-
24
, 

26
-3

1;
 
mi
ni
mu
m,
 
51
 
Oc

t.
 
1-
31
, 

Ju
ly
 
1-
31
. 

EX
TR
EM
ES
, 

1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
4,
01
0 

mi
cr
om
ho
s 

Se
pt
. 

2,
 
19

54
; 

mi
ni
mu
m 

da
il
y,
 
38
4 
mi
cr
om
ho
s 

Ju
ne
 
24
, 

19
56
.

Pe
rc
en

t 
so

di
um

: 
Ma
xi
mu
m,
 
71

 
Se
pt
. 

1-
5,

 
19
54
; 

mi
ni
mu
m,
 
21

 
Ju
ne
 
24

, 
19

56
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at

 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Sa
lt
 
La
ke
 
Ci
ty
, 

Ut
ah
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct
ob
er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP

 
15
64
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

..

D
ec

. 
1

-3
L

..
..
..
.

Ja
n.

 
1-

24
, 

26
-3

1,
 

19
56

 .
..

..
..

..
..

M
ar

. 
1
-3

1
..
..
..
.

A
pr

. 
1-

30
 .
..

..
..

M
ay

 1
-3

1 
..
..
..
..

A
ug

. 
1

-3
L

..
..
..
.

Se
pt

. 
1-

30
 
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

) 6.
1 

6.
0 

6.
1

6.
0 .2
0 

.4
0 

5.
2 

3,
62

0

24
,8

60
 

32
,2

40
 

11
,6

80
 

33
,2

70
 

10
,6

90
 

19
,1

00

13
5,

50
0

S
il

ic
a 

(S
i0

2) 
pp

m

43
 

43
 

43 50
 

20
 

30
 

46 47 42
 

34
 

32
 

35
 

37
 

35 36

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

2.
36

 
2.

36
 

2.
28

2.
36

 
1.

08
 

1.
54

 
2.

32
 

2.
32

2.
20

 
2.

32
 

2.
28

 
2.

32
 

2.
36

 
2.

32

2.
30

M
ag

ne
 

si
um

 
(M

g)

1.
32

 
1.

32
 

1.
44

1.
16

 
.6

4 
.9

4 
1.

40
 

1.
36

1.
46

 
1.

08
 

1.
04

 
1.

14
 

1.
06

 
1.

14

1.
15

So
 

di
um

 
(N

a)

4.
26

 
4.

52
 

4.
52

5.
39

 
2.

22
 

3.
31

 
5.

05
 

4.
92

4.
92

 
4.

31
 

3.
87

 
3.

96
 

4.
31

 
4.

57

4.
35

P
ot

as
 

si
um

 
(K

)

0.
38

 
.3

8 
.3

6

.2
3 

.2
0 

.2
5 

.3
1 

.3
3

.3
3 

.2
8 

.2
8 

.3
3 

.3
6 

.3
3

0.
31

B
ic

ar
 

bo
na

te
 

(H
C

03
)

5.
54

 
a5

. 
51

 
5.

51

5.
29

 
2.

46
 

3.
80

 
5.

44
 

5.
52

5.
36

 
4.

87
 

4.
59

 
4.

70
 

4.
88

 
5.

21

4.
97

S
ul

- 
fa

te
 

(S
O

J

1.
29

 
1.

39
 

1.
48

1.
56

 
1.

19
 

1.
06

 
1.

54
 

1.
37

1.
42

 
1.

35
 

1.
35

 
1.

33
 

1.
39

 
1.

35

1.
35

C
hl

o
 

ri
de

 
(C

l)

1.
52

 
1.

69
 

1.
72

2.
43

 
.7

0 
1.

18
 

2.
09

 
2.

03

2.
06

 
1.

78
 

1.
52

 
1.

58
 

1.
80

 
1.

92

1.
78

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

1

.0
2 

.0
2 

.0
2 

.0
1 

.0
1

.0
1 

.0
1 

.0
1 

.0
1 

.0
1 

.0
2

0.
01

B
or

on
 

(B
) 

pp
m

0.
43

 
.4

6 
.5

2

.5
5

.5
2 

.5
1

.5
2 

.4
2 

.3
6 

.3
6 

.3
9 

.4
1

0.
41

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

51
6 

52
5 

52
6

56
5 

b2
66

 
b3

66
 

54
5 

54
4

53
6 

48
3 

45
0 

46
3 

49
0 

50
9

49
1

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
70

 
.7

1 
.7

2

.7
7 

.3
6 

.5
0

.7
4 

.7
4

.7
3 

.6
6 

.6
1 

.6
3 

.6
7 

.6
9

0.
67

T
ot

al
 

to
ns

4 4 4 5 0 0 4 
2,

68
0

18
,1

50
 

21
,2

80
 

7,
12

0 
20

, 9
60

 
7,

16
0 

13
,1

80

90
, 7

80

P
er

 
ce

nt
 

so
 

di
um 51

 
53

 
53 59

 
54

 
55

 
56 55 55

 
54

 
52

 
51

 
53

 
55 54

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

3.
1 

3.
3 

3.
3

4.
1 

2.
4 

3.
0 

3.
7 

3.
6

3.
6 

3.
3 

3.
0 

3.
0 

3.
3 

3
.5

3.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

79
7 

81
3 

81
4

56
5 

42
7 

58
4 

86
6 

85
3

85
3 

79
3 

72
6 

73
3 

77
4 

79
0

78
3

PH 7.
7 

8.
2

7.
8 

7
.9

 
8
.0 8

O
 

. 
&

8.
2

8.
2 

8.
1 

7
.9

 
7
.9 7.
7 

7.
7 --

a 
In

cl
ud

es
 0

. 6
0 

eq
ui

va
le

nt
s 

pe
r 

m
il

li
on

 o
f 

ca
rb

on
at

e 
(C

O
,).

b 
C

al
cu

la
te

d 
fr

om
 d

et
er

m
in

ed
 c

on
st

it
ue

nt
s.



PA
RT

 
11
. 

PA
CI
FI
C 

SL
OP
E 
BA
SI
NS
 
IN

 C
AL

IF
OR

NI
A

SA
N 

JO
AQ

UI
N 

RI
VE
R 
BA
SI
N 

11
-2

53
5.

 
SA
N 

JO
AQ
UI
N 

RI
VE
R 
NE

AR
 B
IO
LA
, 

CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
Sk

ag
gs

 B
ri

dg
e,

 
1.
9 
mi

le
s 

up
st

re
am

 
fr

om
 
ga
gi
ng
 
st

at
io

n,
 
an

d 
ab
ou
t 

2.
5 

mi
le
s 

no
rt
hw
es
t 

of
 
Bi

ol
a,

 
Fr

es
no

 C
ou

nt
y.

DR
AI
NA
GE
 
A
R
E
A
.
 
1
,
8
0
5
 
sq

ua
re

 m
il

es
 
(a
bo
ve
 
ga

gi
ng

 
st
at
io
n)
.

RE
CO
RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al

ys
es

: 
No

ve
mb

er
 
19
52
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te

mp
er

at
ur

es
: 

No
ve
mb
er
 
19
52
 
to

 
Se

pt
em

be
r 

19
58

. 
EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
19
8 

mi
cr
om
ho
s 

No
v.

 
29
; 

mi
ni
mu
m 

da
il

y,
 
36
 
mi
cr
om
ho
s 

Ju
ne
 
1.

Pe
rc
en
t 

so
di

um
: 

Ma
xi

mu
m,

 
44
 
De

c.
 
23

-3
1;

 
mi
ni
mu
m,
 
24
 
No
v.
 
29

. 
EX
TR
EM
ES
, 

1
9
5
2
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
19
8 

mi
cr
om
ho
s 

No
v.
 
29
, 

19
57
; 

mi
ni
mu
m 

da
il
y,
 
32
.7
 
mi
cr
om
ho
s 

Ju
ne
 
18
, 

19
56
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
49
 N

ov
. 

1-
5,

 
7-

10
, 

19
52
; 

mi
ni
mu
m,
 
24

 N
ov
. 

29
, 

19
57
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18
0"
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp
le

s 
av

ai
la

bl
e 

in
 

di
st

ri
ct

 
of

fi
ce

 
at
 
Sa
cr
am
en
to
, 

Ca
li

f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r'
wa
te
r 

ye
ar

 O
ct
ob
er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 
WS
P 

15
65
. 

No
 
ap
pr
ec
ia
bl
e 

in
fl

ow
 
be

tw
ee

n 
sa

mp
li

ng
 
po
in
t 

an
d 

ga
gi
ng
 
st

at
io

n 
ex
ce
pt
 
du

ri
ng

 
pe

ri
od

s 
of

 
he

av
y 

lo
ca

l 
ru
no
ff
.

Ch
em
ic
al
 a
na

ly
se

s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 
19
58

D
at

e
of

co
ll

ec
ti

on

O
ct

. 
1-

22
, 

19
57

 .
.

O
ct

. 
2

3
-2

5
..
..
..
.

O
ct

. 
2
6
-3

1
..
..
..
.

N
ov

. 
30

-D
ec

. 
17

. 
.

D
ec

. 
18

-2
2 

..
..
..

D
ec

. 
2
3
-3

1
..
..
..
.

Ja
n.

 
1-

17
, 

1
9

5
8

..
Ja

n.
 
1
8
-2

0
..
..
..
.

Ja
n.

 
2
1
..

..
..

..
..

Ja
n.

 
26

- F
eb

. 
1
8
..

R
un

of
f

(a
cr

e-
fe

et
)

3,
57

0
45

4
86

9
2,

87
0

1,
09

0
13

5
2,

40
0

1,
96

0
1,

11
0

1,
30

0
1,

20
0

30
1

1,
46

0
4,

29
0

S
il

ic
a

(S
i0

2)
pp

m

12 12 12 13 14 13 11 13 15 11 10 14

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al


ci

um
 

(C
a)

0.
33 .5

0
.3

9
.2

2
.3

4
1.

00 .4
0

.2
5

.3
9

.5
0

.3
4

.7
0

.2
5

.3
9

M
ag

ne


si
um

 
(M

g)

0.
10 .1

7
.1

7
.2

8
.1

6
.0

8
.1

8

.1
0

.1
6

.1
7

.1
0

.2
3

.0
8

.1
7

S
o

di
um

 
(N

a)

0.
31 .3

5
.3

6
.3

6
.3

6
.3

5
.4

0

.2
7

.4
8

.4
8

.3
2

.3
9

.2
5

.4
0

P
ot

as


si
um

 
(K

)

0.
03 .0

4
.0

4
.0

4
.0

4

.0
4

.0
4

.0
5

.0
5

.0
3

.0
5

B
ic

ar


bo
na

te
 

(H
C

O
j)

0.
51 .6

7
.6

7
.6

9
.6

9
.7

4
.7

2

.4
6

.7
9

.8
5

.4
9

.4
4

.3
6

.7
4

S
ui

-
fa

te
 

(S
0<

)

0.
02 .0

6
.0

5
.0

0
.0

0

.0
8

.0
8

.0
9

.0
2

.1
2

.0
4

.0
6

C
hl

o
ri

de
 

(C
l)

0.
14 .4

2
.2

7
.1

8
.1

7

.2
3

.1
2

.1
7

.2
6

.2
4

.1
9

.2
0

F
lu

o-
ri

de
 

(F
)

0.
01 .0

1
.0

1
.0

1
.0

1

.0
0

.0
0

.0
0

.0
0

.0
1

N
i

tr
at

e 
(N

O
,)

0.
01 .0

0
.0

0
.0

1
.0

2

.0
1

.0
2

.0
4

.0
3

.0
2

.0
1

.0
2

B
or

on
(B

)
pp

m

0.
00 .0

0
.0

2
.0

0
.0

0

.0
0

.0
0

.0
0

.0
0

.1
0

.1
0

.1
0

D
is

so
lv

ed
 s

ol
id

s

p
er

m
il

 
lio

n 69 90 87 60 65 13
1 68 56 72 84 62 12
4 48 73

ac
re

- 
fo

ot
0
.0

9
.1

2
.1

2
.0

8
.0

9
.1

8
.0

9

.0
8

.1
0

.1
1

.0
8

.1
7

.0
7

.1
0

T
ot

al
to

ns 32
1 54 10
4

23
0 98 24 21
6

15
7

11
1

14
3 96 51 10
2

42
9

P
er

-

di
um 40 33 38 40 40 24 39 41 44 40 42 30 41 40

S
o

di
um

ad
so

rp


ti
on

 
ra

ti
o

0.
7 .6 .7 .7 .7 .5 .7 .6 .9 .8 .7 .6 .6 .8

S
pe

ci
fi

c

an
ce

(m
ic

ro
-

m
ho

s 
at

 
25

°C
)

82 11
9 97 92 92 19
8

10
3 68 10
7

12
1 87 13
5 68 10
5

PH 6
.9

7 
?!

7 
3

6 
8

6 
8

6 
8

6.
8

7 
1

6 
9

7
.2

7 
3

7 
1

7 
0

7.
1



SA
N 

JO
A

Q
U

IN
 

RI
V

ER
 B

A
S

IN
 -

C
on

ti
nu

ed

1
1
-2

5
3
5
. 

SA
N

 
JO

A
Q

U
IN

 
R

IV
E

R
 N

EA
R

 B
IO

L
A

, 
C

A
L

IF
.-

-C
o

n
ti

n
u

ed
 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

--
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

Fe
b.

 
19

-2
5,

 
19

58
. 

Fe
b.

 
26

-2
8 

..
..
..

M
ar

. 
1

-1
6

..
..

..
.

M
ar

. 
17

-2
3 

..
..
..

M
a
r 

9
4

 
11

A
pr

. 
1-

5 
..
..
..
..

A
pr

. 
6-

14
 
..
..
..
.

M
ay

 8
-J

un
e 

8 
..
..

Ju
ne

 2
8-

Ju
ly

 1
1 

. .
 

Ju
ly

 1
2-

16
 .
..
..
..

Ju
ly

 1
7-

31
 .

..
..
..

A
ug

. 
1-

12
 
..
..
..
.

A
ug

. 
1
3
-3

1
..
..
..
.

Se
pt

. 
1-

15
 .
..
..
..

Se
pt

. 
16

-3
0 

..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

2,
06

0 
3,

13
0 

5,
39

0 
13

,3
40

 
72

, 9
70

58
,9

90
 

13
4,

70
0 

22
8,

 5
00

 
89

, 8
90

 
36

0,
 2

00

28
,0

10
 

93
,5

80
 

27
, 2

70
 

4,
15

0 
4,

83
0

3,
36

0 
4,

96
0 

4,
03

0 
2,

87
0

1,
16

5,
00

0

S
il

ic
a 

(S
iO

J 
pp

m

14
 

16
 

23
 

20
 

14 17
 

14
 

14
 

15
 

13 11
 

12
 

15
 

13
 

19 18
 

16
 

13
 

13

b
!4

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
46

 
.5

0 
.5

5 
.4

8 
.1

2

.3
2 

.3
3 

.2
8 

.2
6 

.1
9

.1
6 

.2
0 

.2
3 

.2
6 

.3
5

.3
5 

.2
9
 

.3
1 

.3
4

0.
24

M
ag

ne
 

si
um

 
(M

g)

0.
20

 
.2

6 
.2

9 
.3

0 
.3

1

.2
8 

.1
1 

.0
7 

.0
9
 

.0
4

.0
6 

.0
8 

.0
8 

.0
9
 

.1
3

.1
2 

.1
3 

.1
2 

.1
4

0.
10

So
 

di
um

 
(N

a)

0.
40

 
.3

8 
.4

8 
.4

2 
.2

3

.2
4 

.2
0 

.1
9 

.1
5 

.1
2

.1
2 

.1
2 

.1
9 

.1
9 

.3
0

.2
9 

.2
7 

.2
7 

.3
0

0.
17

P
o

ta
s

 
si

um
 

(K
)

0.
05

 
.0

9
 

.0
6 

.0
7 

.0
4

.0
5 

.0
3 

.0
3 

.0
3 

.0
3

.0
3 

.0
3 

.0
2 

.0
2 

.0
3

.0
2 

.0
2 

.0
2 

.0
3

bO
.0

3

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

0
.7

9
 

.9
3 

1.
08

 
.9

2 
.4

6

.5
6 

.4
9 

.3
9
 

.3
4 

.2
6

.2
3 

.2
8 

.3
6 

.3
9
 

.5
9

.6
2 

.5
6 

.5
7 

.6
2

0.
38

S
ul

- 
fa

te
 

(S
O

J

0.
06

 
.0

6 
.0

4 
.1

6 
.0

8

.1
6 

.0
4 

.0
4 

.0
6 

.0
4

.0
4 

.0
7 

.0
6 

.0
4 

.0
8

.0
8 

' 

.0
2 

.0
2 

.0
5

bO
.0

5

C
hl

o
 

ri
de

 
(C

l)

0.
21

 
.1

6 
.2

3 
.1

7 
.1

6

.1
8 

.1
3 

.1
3 

.1
1 

.0
7

.0
4 

.0
4 

.0
9 

.1
3 

.1
1

.1
1 

.1
1 

.1
1 

.1
4

b
O

.l
l

F
lu

o-
 

ri
de

 
(F

)

0.
01 .0

1 
.0

0 
.0

0

.0
0 

.0
1 

.0
1 

.0
1 

.0
1

.0
1 

.0
1 

.0
1 

.0
1 

.0
1

.0
1 

.0
1 

.0
1 

.0
1

bO
.O

l

N
i

 
tr

at
e 

(N
O

j)

0.
01

 
.0

2 
.0

3 
.0

4 
.0

1

.0
2 

.0
1 

.0
1 

.0
1 

.0
1

.0
1 

.0
1 

.0
2 

.0
2 

.0
1

.0
1 

.0
2 

.0
1 

.0
1

bO
.O

l

B
or

on
 

(B
) 

pp
m

0.
00

 
.1

0 
.3

0 
.1

0 
.2

0

.1
0 

.1
0 

.1
0 

.1
0 

.0
0

.0
0 

.0
0 

.1
0 

.1
0 

.0
0

.1
0 

.1
0 

.1
0 

.1
0

DO
. 0

6

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 82

 
10

8 
10

0 94
 

59 69
 

50
 

54
 

60
 

47 39
 

41
 

46
 

46
 

60 59
 

55
 

55
 

59 53

T
on

s 
p

er
 

ac
re

- 
fo

ot
0.

11
 

.1
5 

.1
8 

.1
2 

.0
7

.0
9 

.0
7 

.0
7 

.0
8 

.0
6

.0
5 

.0
6 

.0
6 

.0
6 

.0
8

.0
8 

.0
7 

.0
7 

.0
8

0.
07

T
ot

al
 

to
ns 22

7 
47

0 
97

0 
1,

60
0 

5,
11

0

5,
31

0 
9,

43
0 

16
,0

00
 

7,
19

0 
21

,6
10

1,
40

0 
5,

61
0 

1,
64

0 
24

9 
38

6

26
9 

34
7 

28
2 

23
0

81
,5

50

P
er

 
ce

nt
 

so
 

di
um 36

 
31

 
35

 
33

 
33 27

 
30

 
33

 
28

 
32 32

 
28

 
37

 
34

 
37 37

 
38

 
38

 
37 31

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0
.7

 
.6

 
.7

 
.7

 
.5 .4

 
.4

 
.5

 
.4

 
.4 .4

 
.3

 
.5

 
.5

 
.6 .6

 
.6

 
.6

 
.6 0
.4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

11
3 

12
3 

13
8 

11
1 71 87

 
71

 
63

 
57

 
42 37

 
43

 
60

 
63

 
88 84

 
77

 
77

 
86 59

pH 7
.2

 
7.

6 
7.

3 
7.

3 
6
.8

6.
8,

 
7.

3 
6.

4 
6
.8

 
6.

7

6.
7 

6.
7 

6.
7 

6.
6 

7.
3

7
.5

 
7.

2 
7.

4 
7.

4 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

. 
b 

In
cl

ud
es

 e
st

im
at

es
 f

or
 m

is
si

ng
 d

at
a.



SA
N 

JO
AQ

UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

11
-3
03
5.
 

SA
N 

JO
AQ

UI
N 

RI
VE
R 
NE
AR
 V
ER

NA
LI

S,
 
CA

LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 s

ta
ti

on
 
at
 
Du
rh
am
 
Fe

rr
y 

hi
gh

wa
y 

br
id

ge
, 

3 
mi
le
s 

do
wn
st
re
am
 f
ro

m 
St

an
is

la
us

 
Ri

ve
*r

, 
an
d 

3.
4 
mi
le
s 

no
rt

he
as

t 
of

Ve
rn
al
is
, 

Sa
n 

Jo
aq
ui

n 
Co
un
ty
.

DR
AI

NA
GE

 A
R
E
A
.
 
1
4
,
0
1
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
: 

Ma
rc
h 

19
51

 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51
 
to
 
Se

pt
em

be
r 

19
58

. 
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
81
7 
mi

cr
om

ho
s 

Au
g.
 
3;
 
mi
ni
mu
m 

da
il
y,
 
90
.3
 
mi
cr
om
ho
s 

Ju
ne
 
22
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
55

 
Ja

n.
 
16

-2
7;

 
mi
ni
mu
m,
 
35

 
Ma
y 

1-
18
, 

Ma
y 

19
 
to

 
Ju
ne
 6

. 
EX

TR
EM

ES
, 

1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
1,
15
0 

mi
cr
om
ho
s 

No
v.
 
14
, 

19
55
; 

mi
ni
mu
m 

da
il
y,
 
60

.0
 m
ic
ro
mh
os
 
Ju
ne
 
21
, 

19
53
.

Pe
rc
en
t 

so
di

um
: 

Ma
xi

mu
m,

 
56

 
Ja

n.
 
21

-3
1,

 
19
54
; 

mi
ni
mu
m,
 
27
 
De

c.
 
24
-2
8,
 
19
55
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du

es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of
fi
ce
 
at
 
Sa
cr
am
en
to
, 

Ca
li
f.
 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar
 
Oc

to
be

r 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W

SP
 1

56
5.

Ch
em
ic
al
 a
na
ly

se
s,
 
wa

te
r 
ye
ar
 O
ct
ob
er
 1
95
7 

to
 S
ep

te
mb

er
 1
95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

11
, 

19
57

. 
O

ct
. 

1
2
-1

7
..
..
..

O
ct

. 
1
8
-3

1
..
..
..

N
ov

. 
1-

8 
..
..
..
.

N
ov

. 
9-

19
 .
..
..
.

N
ov

. 
20

-3
0 

..
..

.

D
ec

. 
1

-1
0
..
..
..

D
ec

. 
1
1
-1

3
..
..
..

D
ec

. 
14

-2
9 

..
..
.

D
ec

. 
30

-3
1 

..
..

.
Ja

n.
 

1-
15

, 
19

58
. 

Ja
n.

 
16

-2
7 

..
..
.

Ja
n.

 2
8-

 F
eb

. 
5.

 .

R
un

of
f 

(a
cr

e-
 

fe
et

)

36
,4

60
 

32
,6

70
 

57
,2

80
 

30
,0

90
 

50
, 9

20
 

52
,7

80

50
, 8

60
 

16
,2

20
 

77
,7

30
 

8,
53

0 
57

,4
00

 
61

,8
60

 
69

,1
80

S
il

ic
a 

(S
i0

2)
 

pp
m

32
 

24
 

25
 

24
 

21
 

21 20
 

20
 

22
 

22
 

22
 

18
 

17

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
70

 
1.

10
 

1.
10

 
1.

10
 

.9
0 

.8
0

.9
0 

.8
5 

.8
5 

1.
00

 
1.

35
 

1.
30

 
1.

05

M
ag

ne
 

si
um

 
(M

g)

1.
16

 
.8

8 
1.

14
 

1.
08

 
.8

8 
1.

00 .8
4 

.9
5 

1.
09

 
1.

32
 

1.
06

 
.9

6 
.7

7

So
 

di
um

 
(N

a) 3.
00

 
1.

91
 

2.
39

 
2.

35
 

1.
83

 
1.

87

1.
87

 
1.

78
 

2.
13

 
2.

48
 

2.
87

 
2.

87
 

2.
13

P
ot

as
 

si
um

 
(K

)

0.
11

 
.0

7 
.0

7 
.0

7 
.0

5 
.0

6

.0
5 

.0
6 

.0
7 

.0
7 

.0
8 

.0
9 

.1
0

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

2.
29

 
1.

49
 

1.
69

 
1.

56
 

1.
21

 
1.

28

1.
25

 
1.

25
 

1.
48

 
1.

70
 

1.
64

 
1.

72
 

1.
66

S
ul

- 
fa

te
 

(S
O

J

0.
79

 
.6

9 
.7

3 
.6

0 
.5

6 
.5

2

.6
2 

.5
8 

.6
5 

.7
5 

.9
2 

1.
04

 
.7

7

C
hl

o
 

ri
de

 
(C

l)

2.
96

 
1.

89
 

2.
31

 
2.

37
 

1.
86

 
1.

86

1.
80

 
1.

69
 

2.
00

 
2.

43
 

2.
82

 
2.

43
 

1.
69

F
lu

o-
 

ri
de

 
(F

)

0.
00

 
.0

0 
.0

1 
.0

1 
.0

1 
.0

1

.0
1 

.0
1 

.0
1 

.0
1 

.0
1 

.0
0 

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

5 
.0

3 
.0

3 
.0

3 
.0

3

.0
3 

.0
3 

.0
4 

.0
4 

.0
3 

.0
3 

.0
3

B
or

on
 

(B
) 

pp
m

0.
17

 
.0

7 
.0

8 
.0

6 
.0

4 
.0

3

.1
3 

.1
0 

.0
8 

.0
3 

.1
0 

.1
0 

.2
0

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 38

3 
25

6 
30

7 
30

3 
26

2 
27

0

26
3 

24
9 

28
6 

33
1 

33
4 

31
8 

25
0

T
on

s 
p

er
 

ac
re

- 
fo

ot
0.

52
 

.3
5 

.4
2 

.4
1 

.3
6 

.3
7

.3
6 

.3
4 

.3
9 

.4
5 

.4
5 

.4
3 

.3
4

T
ot

al
 

to
ns

18
,9

60
 

11
,4

30
 

24
,0

60
 

12
,3

40
 

18
,3

30
 

19
, 5

30

18
,3

10
 

5,
51

0 
30

,3
10

 
3,

84
0 

25
,8

30
 

26
, 6

00
 

23
, 5

20

P
er

 
ce

nt
 

so
 

di
um 50

 
48

 
51

 
51

 
50

 
50 51

 
49

 
51

 
51

 
54

 
55

 
53

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

2.
5 

1.
9 

2.
3 

2.
3 

1.
9 

2
.0 2.
0 

1.
9 

2.
2 

2.
3 

2
.6

 
2.

7 
2.

2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

63
8 

42
9 

50
6 

50
2 

40
5 

40
7

40
4 

38
8 

44
8 

49
1 

58
1 

56
0 

44
0

PH 7
.9

 
7.

2 
7.

3 
7.

5 
6.

9 
7.

1

7
.0

 
7.

0 
7
.0

 
7.

1 
8.

2 
7.

7 
7.

9



SA
N

 
JO

A
Q

U
IN

 
R

IV
E

R
 B

A
S

IN
 C

o
n
ti

n
u
ed

1
1
-3

0
3
5
. 

SA
N

 
JO

A
Q

U
IN

 
R

IV
E

R
 N

EA
R

 V
E

R
N

A
L

IS
, 

C
A

L
IF

. 
C

o
n

ti
n

u
e
d

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
6-

10
, 

19
58

 
. 

F
eb

. 
11

-1
9 

..
..
..

Fe
b.

 
20

-2
8 

..
..
..

M
ar

. 
1
-1

6
..
..
..
.

M
ar

. 
1
7
-2

2
..
..
..

M
ar

. 
23

-A
pr

. 
2
..

 

A
pr

. 
3-

11
 .

..
..
..

A
pr

. 
12

-2
0 

..
..
..

A
pr

. 
21

-3
0 

..
..
..

M
ay

 1
-1

8
..

..
..

..
M

ay
 1

9-
Ju

ne
 6

 .
..

Ju
ne

 1
9-

30
 
..
..
..

Ju
ly

 1
-3

 .
..

..
..

..
Ju

ly
 4

-9
 .
..

..
..

..
Ju

ly
 1

0
-2

4
..
..
..
.

Ju
ly

 2
5-

31
 .
..
..
..

A
ug

. 
1-

31
 .

..
..
..

Se
pt

. 
1

-1
0
..
..
..
.

Se
pt

. 
11

-3
0 

..
..

.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

a 
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

55
, 1

00
 

73
,2

90
 

13
3,

80
0 

21
0,

 9
00

 
16

0,
30

0 
45

0,
00

0

66
8,

60
0 

48
4,

40
0 

43
0,

 8
00

 
72

0,
 8

00
 

90
7,

40
0

26
3,

40
0 

63
,6

70
 

35
2,

 5
00

 
58

,9
90

 
80

,4
90

 
89

,7
90

 
22

,3
30

94
,4

10
 

36
,0

00
 

97
,4

30

6,
05

6,
00

0

S
il

ic
a 

(S
i0

2)
 

pp
m

16
 

21
 

15
 

22
 

17
 

20 20
 

19
 

20
 

19
 

15 17
 

16
 

15
 

18
 

22
 

27
 

32 34
 

29
 

29 19

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
90

 
1.

20
 

.9
0 

.9
0 

.6
5 

.6
5

.6
0 

.8
0 

.6
0 

.6
0 

.4
4

.5
5 

.6
5 

.4
6 

.5
5 

1.
00

 
1.

20
 

2.
00

2.
10

 
2.

69
 

1.
50

0.
75

M
ag

ne
 

si
um

 
(M

g)

0.
64

 
.9

0 
.7

0 
.7

8 
.5

1 
.5

1

.4
8 

.5
2 

.5
2 

.4
0 

.2
0

.2
5 

.3
5 

.1
8 

.2
7 

.3
0 

1.
08

 
1.

40

1.
50

 
.5

1 
1.

06

0.
51

So
 

di
um

 
(N

a) 1.
61

 
2.

44
 

1.
57

 
1.

78
 

.8
3 

.9
6

.6
5 

1.
00

 
.8

3 
.5

7 
.3

5

.5
7 

.8
3 

.4
8 

.6
5 

1.
17

 
2.

22
 

3.
52

3.
70

 
3.

22
 

2.
31

1.
04

P
o

ta
s

 
si

um
 

(K
)

0.
09

 
.0

9 
.0

8 
.0

6 
.0

6 
.0

6

.0
6 

.0
7 

.0
5 

.0
4 

.0
2

.0
3 

.0
4 

.0
3 

.0
3 

.0
4 

.0
6 

.0
9

.1
0 

.1
0 

.0
8

0.
05

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

1.
46

 
1.

75
 

1.
44

 
1.

48
 

.9
8 

1.
15

1.
08

 
1.

28
 

1.
08

 
.8

2 
.5

9

.7
2
 

.9
3 

.6
1 

.6
9 

1.
03

 
1.

66
 

2.
39

2.
51

 
2.

51
 

2.
02

1.
08

S
ul

- 
fa

te
 

(S
C

O

0.
60

 
1.

00
 

.6
5 

.7
5 

.4
4 

.3
5

.2
5 

.4
0 

.3
1 

.2
9 

.1
0

.2
0 

.2
0 

.0
6 

.2
0 

.4
0 

.7
5 

1.
12

1.
27

 
.9

2 
.5

2

0.
37

C
hl

o
 

ri
de

 
(C

l)

1.
21

 
1.

86
 

1.
16

 
1.

33
 

.5
9 

.6
8

.4
2 

.6
5 

.6
2 

.4
5 

.3
4

.5
1 

.6
8 

.4
5 

.5
6 

1.
02

 
2.

09
 

3.
38

3.
52

 
3.

10
 

2.
20

0.
85

F
lu

o-
 

ri
de

 
(F

)

0.
01

 
.0

1 
.0

1 
.0

1 
.0

1 
.0

1

.0
1 

.0
1 

.0
0 

.0
0 

.0
0

.0
0 

.0
1 

.0
0 

.0
1 

.0
1 

.0
0 

.0
1

.0
1 

.0
1 

.0
1

0.
01

N
i

 
tr

at
e 

(N
03

)

0.
02

 
.0

3 
.0

2 
.0

4 
.0

4 
.0

3

.0
3 

.0
3 

.0
3 

.0
2 

.0
1

.0
1 

.0
1 

.0
1 

.0
2 

.0
3 

.0
4 

.0
4

.0
3 

.0
3 

.0
6

0.
02

B
or

on
 

(B
) 

pp
m

0.
13

 
.2

1 
.1

4 
.5

0 
.2

0 
.0

0

.1
0 

.2
0 

.2
0 

.0
0 

.0
0

.1
0 

.0
0 

.0
0 

.1
0 

.0
0 

.1
0 

.2
0

.1
0 

.3
0 

.1
0

0.
09

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 20

8 
29

0 
21

0 
22

7 
13

7 
15

1

12
5 

16
8 

13
6 

11
0 64 10
2 

11
7 83
 

10
9 

16
4 

28
2 

42
5

45
5 

39
8 

31
3

15
8

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
28

 
.3

9 
.2

9 
.3

0 
.1

8 
.1

9

.1
6 

.2
0 

.1
8 

.1
5 

.1
0

.1
4 

.1
6 

.1
0 

.1
4 

.2
2 

.3
8 

.5
8

.6
1 

.5
4 

.4
3

0.
21

T
ot

al
 

to
ns

15
,4

30
 

28
, 5

80
 

38
,8

00
 

63
,2

70
 

28
,8

50
 

85
,5

00

10
7,

00
0 

96
,8

80
 

77
,5

40
 

10
8,

10
0 

90
, 7

40

36
, 6

80
 

10
,1

90
 

35
,2

50
 

8,
26

0 
17

,7
10

 
34

,1
20

 
12

,9
50

57
,5

90
 

19
,4

40
 

41
,8

90

1,
27

2,
00

0

P
er

 
ce

nt
 

so
 

di
um 50

 
53

 
48

 
51

 
40

 
44 36

 
42

 
42

 
35

 
35 41

 
44

 
42

 
43

 
47

 
49

 
50 50

 
49

 
47 44

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
8 

2.
4 

1.
8 

1.
9 

1.
1 

1.
3 .9
 

1.
2 

1.
1 .8

 
.6 .9

 
1.

2 .8
 

1.
0 

1.
5 

2.
1 

2.
7

2.
8 

2.
5 

2.
0

1.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

34
6 

49
0 

34
6 

36
6 

20
5 

23
2

18
4 

25
2 

19
9 

16
2 

10
9

14
8 

19
2 

12
9 

16
3 

26
8 

48
9 

73
9

73
7 

67
6 

50
6

24
5

PH 7.
7 

7.
3 

7.
3 

7.
3 

7.
2 

7.
4

7.
3 

7.
3 

7.
4 

6.
8 

6.
5

6.
7 

8
.2

 
6.

7 
6.

5 
6.

6 
6.

7 
7.

0

7,
1 

7.
8 

7.
5 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



SA
N 

JO
AQ

UI
N 

RI
VE
R 
BA
SI
N-
-C
on
ti
nu
ed
 

11
-3

25
5.

 
MO
KE
LU
MN
E 

RI
VE
R 
AT
 W

OO
DB
RI
DG
E,
 
CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
da
m 

of
 
Wo
od
br
id
ge
 
Ir
ri
ga
ti
on
 
Di
st
ri
ct
, 

Sa
n 

Jo
aq

ui
n 

Co
un

ty
, 

0.
4 
mi

le
 u

ps
tr

ea
m 

fr
om
 
ga
gi
ng
 
st
at
io
n 

at
 
Wo
od
br
id
ge
.

DR
AI

NA
GE

 
A
R
E
A
.
 
6
4
4
 
sq

ua
re

 m
il

es
 
(a
bo
ve
 
ga
gi
ng
 
st
at
io
n)
.

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
; 

Ma
rc
h 

19
51

 
to
 
Se

pt
em

be
r 

19
58
.

Wa
te

r 
te

mp
er

at
ur

es
: 

Ma
rc
h 
19
51
 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
91
.4
 m

ic
ro

mh
os

 
Ja

n.
 
25

; 
mi

ni
mu

m 
da

il
y,

 
34
.2
 
mi
cr
om
ho
s 

Ma
y 

30
.

Pe
rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
29

 
Au
g.
 
1-
15
; 

mi
ni
mu
m,
 
20
 N

ov
. 

1-
10

. 
EX
TR
EM
ES
, 

1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
20
2 

mi
cr
om
ho
s 

De
c.

 
15

, 
19

52
; 

mi
ni

mu
m 

da
il
y,
 
29
.4
 m

ic
ro
mh
os
 
Ju
ly
 
9,

 
19
52
.

Pe
rc

en
t 

so
di

um
 
(1
95
1-
54
, 

19
57
-5
8)
: 

Ma
xi
mu
m,
 
33

 
No
v.
 
21

-3
0,

 
19
52
: 

mi
ni

mu
m,

 
10

 D
ec
. 

22
-2

3,
 
19

52
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du

es
 
at
 
18
0 

C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da
il
y 

sa
mp
le

s 
av

ai
la

bl
e 

in
 

di
st
ri
ct
 
of
fi
ce
 
at
 
Sa
cr
am
en
to
, 

Ca
li

f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58

 
gi
ve
n 

in
 W
SP
 
15
65
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

10
, 

19
57

 .
 . 

O
ct

. 
1

1
-2

0
..
..
..
.

O
ct

. 
2

1
-3

0
..
..
..
.

N
ov

. 
1-

10
 
..
..
..
.

N
ov

. 
11

-2
0 

..
..
..

N
ov

. 
21

-3
0 

..
..
..

D
ec

. 
1-

18
 
..
..
..
.

D
ec

. 
19

-2
8.

 .
..
..
.

D
ec

. 
29

 -J
an

. 
13

, 
19

58
 .
..
..
..
..
..

Fe
b.

 
1-

5 
..

..
..

..
F

eb
. 

6-
14

 
..
..
..
.

F
eb

. 
15

-M
ar

. 
10

 
M

ar
. 

11
-2

0 
..
..
..

M
ar

. 
21

-3
1 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

4,
94

5 
6,

42
6 

7,
92

8 
6,

85
5 

8,
20

4 
8,

75
3

15
,2

00
 

8,
30

5

17
,0

80
 

11
,7

00
 

11
,5

50

3,
53

9 
10

,9
50

 
82

,0
20

 
28

,9
30

 
49

,8
40

S
il

ic
a 

(S
i0

2) 
Pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
22

 
.2

4 
.2

2 
.2

4 
.2

2 
.2

2

.2
1 

.2
1

.2
1 

.2
4 

.3
8

.3
4 

.2
7 

.2
7 

.2
7 

.3
2

M
ag

ne
 

si
um

 
(M

g)

0.
12

 
.1

2 
.0

6 
.1

2 
.0

8 
.1

0

.0
8 

.0
8

.0
6 

.1
2 

.2
0

.1
9 

.1
2 

.0
9 

.1
2 

.0
9

S
o

 
di

um
 

(N
a)

0.
10

 
.1

0 
.0

9 
.0

9 
.0

8 
.1

0

.1
0 

.1
0

.1
0 

.1
1 

.1
8

.1
8 

.1
4 

.1
3 

.1
3 

.1
2

P
ot

as
 

si
um

 
(K

) |B
ic

ar
 

bo
na

te
 

(H
C

O
S)

0.
30

 
.3

1 
.2

8
 

.2
6 

.2
6 

.2
3

.2
6 

.2
1

.2
5 

.2
1 

.3
0

.3
1 

.3
0 

.3
3 

.3
6 

.3
8

S
ul

- 
fa

te
 

(S
O

J

C
hl

o
 

ri
de

 
(C

l)

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 30

 
33

 
32

 
41

 
33

 
31 50

 
51 50

 
58

 
83 63

 
42

 
40

 
44

 
50

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
04

 
.0

4 
.0

4 
.0

6 
.0

4 
.0

4

.0
7 

.0
7

.0
7 

.0
8 

.1
1

.0
9 

.0
6 

.0
5 

.0
6 

.0
7

T
ot

al
 

to
ns 19

8 
25

7 
31

7 
41

1 
32

8 
35

0

1,
06

0 
58

1

1,
20

0 
93

6 
1,

27
0

31
9 

65
7 

4,
10

0 
1,

74
0 

3,
49

0

P
er

 
ce

nt
 

so
 

di
um 23

 
22

 
24

 
20

 
21

 
24 26

 
26 27

 
23

 
24 25

 
26

 
27

 
25

 
23

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.2

 
.2

 
.2

 
.2

 
.2

 
.2 .3

 
.3 .3

 
.3

 
.3 .3

 
.3

 
.3

 
.3

 
.3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

42
.0

 
41

.9
 

47
.0

 
48

.4
 

38
.8

 
46

.1

41
.6

 
47

.6

42
.0

 
57

.8
 

90
.3

82
.3

 
60

.4
 

57
.4

 
59

.2
 

62
.5

PH 7.
0 

6
.8

 
6
.7

 
6.

7 
6
.8

 
6.

7

6.
4 

6.
4

6.
5 

6.
4 

6.
7

7
.2

 
6.

8 
6
.8

 
7
.2

 
6.

7



SA
N 

JO
AQ

UI
N 

RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

11
-3
25
5.
 

MO
KE
LU
MN
E 

RI
VE
R 

AT
 W

OO
DB
RI
DG
E,
 
CA

LI
F.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

A
pr

. 
1-

16
, 

19
58

. 
A

pr
. 

1
7
-3

0
..
..
..

M
ay

 1
-1

8 
..

..
..

.
M

ay
 1

9-
24

 .
..
..
.

M
ay

 2
5-

31
 .

..
..
.

A
ug

. 
1-

15
 
..
..
..

Se
pt

. 
1-

15
 .

..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e'

' 
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

10
7,

60
0 

49
,3

50
 

49
,3

40
 

24
,1

60
 

57
.0

80

16
3,

20
0 

31
,2

70
 

7,
63

2 
8,

61
4 

10
,8

10
 

13
,0

00

80
4,

40
0

S
il

ic
a 

(S
i0

2) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
34

 
.3

2 
.2

8 
.2

6 
.1

8

.1
6 

.1
8 

.1
7 

.1
6 

.1
6 

.2
0

0.
24

M
ag

ne
 

si
um

 
(M

g)

0.
14

 
.1

4 
.1

4 
.1

0 
.0

9

.1
0 

.1
1 

.0
7 

.0
8 

.0
8 

.0
7

0.
11

So
 

di
um

 
(N

a)

0.
13

 
.1

5 
.1

2 
.1

0 
.1

0

.1
0 

.0
9 

.1
0 

.0
9 

.0
8 

.0
8

0.
11

P
o

ta
s

 
si

um
 

(K
)

0.
03 .0

2 
.0

1

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0.
41

 
.4

1 
.4

3 
.3

6 
.2

8

.2
6 

.2
6 

.2
5 

.2
3 

.2
5 

.2
8

0 
33

S
ul

- 
fa

te
 

(S
0<

)

0.
08

C
hl

o
 

ri
de

 
(C

l)

0.
09

F
lu

o-
 

ri
de

 
(F

)

0.
01

N
i

 
tr

at
e 

(N
O

,)

0.
01

B
or

on
 

(B
) 

pp
m

0.
00

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 73

 
70

 
a 

68
 

51
 

49 25
 

32
 

30
 

22
 

36
 

36 46

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
10

 
.1

0 
.0

7 
.0

7 
.0

7

.0
3 

.0
4 

.0
4 

.0
3 

.0
5 

.0
5

0.
06

T
ot

al
 

to
ns

10
,7

60
 

4,
94

0 
3,

45
0 

1,
69

0 
4,

00
0

4,
90

0 
1,

25
0 

30
5 

25
8 

54
0 

65
0

48
,2

60

P
er

 
ce

nt
 

so
 

di
um 21

 
25

 
21

 
22

 
27 26

 
23

 
29

 
27

 
25

 
23 24

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.3

 
.3

 
.3

 
.2

 
.3 .3

 
.2

 
.3

 
.3

 
.2

 
.2

0.
03

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

66
.1

 
65

.0
 

61
.4

 
50

.9
 

40
.7

38
.5

 
41

.0
 

37
.3

 
34

.9
 

34
.3

 
39

.0

52
,0

pH 6.
8 

6.
7 

7.
2 

7.
5 

6.
8

6.
5 

6.
5 

6.
6 

6.
6 

7.
2 

6.
6 -

a 
In

cl
ud

es
 1

5 
pa

rt
s 

pe
r 

m
il

li
on

 o
f 

si
li

ca
 (

Si
O

2)
.

b 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



SA
CR
AM
EN
TO
 
RI
VE
R 
BA
SI
N

11
-3
91
0.
 

SA
CR

AM
EN
TO
 
RI
VE
R 

AT
 K

NI
GH

TS
 
LA
ND
IN
G,
 
CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
So
ut
he
rn
 P

ac
if

ic
 
Ra
il
ro
ad
 
br
id
ge
 
at
 
Kn

ig
ht

s 
La
nd
in
g,
 
Yo
lo
 C

ou
nt
y,
 
ju
st
 
do

wn
st

re
am

 
fr
om
 
ga
gi
ng
 
st

at
io

n,
 
an
d 

ab
ou
t 

34
 m

il
es

up
st

re
am

 
fr
om
 
Sa
cr
am
en
to
. 

RE
CO
RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Ma
rc
h 

19
51

 
to
 M

ay
 
19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
rc

h 
19

51
 
to
 M
ay
 
19
58
. 

EX
TR
EM
ES
, 

Oc
t.
 
19
57
 
to
 M

ay
 
1
9
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
18
7 

mi
cr
om
ho
s 

Ma
r.

 
5-
14
; 

mi
ni
mu
m 

da
il
y,
 
11
6 

mi
cr

om
ho

s 
Ja
n.
 
23

-3
1.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
28
 O

ct
. 

1-
10
; 

mi
ni
mu
m,
 
20

 
Ap
r.
 
1-

30
. 

EX
TR
EM
ES
, 

19
51
-5
7.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
44
7 

mi
cr
om
ho
s 

Se
pt
. 

9,
 
19
52
; 

mi
ni
mu
m 

da
il
y,
 
83
.7
 
mi

cr
om

ho
s 

De
c.

 
9,

 
19
55
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
46

 
Ma
y 

12
, 

19
, 

21
, 

23
-2

9,
 
19
53
; 

mi
ni
mu
m,
 
15
 
De

c.
 
21

-2
3,

 
29

, 
19
52
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar

e 
re
si
du
es
 
at

 
18

0°
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st

ri
ct

 
of
fi
ce
 
at

 
Sa
cr
am
en
to
, 

Ca
li
f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct

ob
er

 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W

S?
 
15
65
. 

Co
n

 
si

de
ra

bl
e 

in
fl

ow
 
du

ri
ng

 
ir
ri
ga
ti
on
 
se

as
on

 
of

 
ir
ri
ga
ti
on
 w

as
te
 w

at
er

 
fr
om
 
dr
ai
na
ge
 
ca

na
l 

ab
ou
t 

0.
3 

mi
le
 
ab

ov
e 

sa
mp

li
ng

 
si
te
. 

Mi
xi

ng
 

no
t 

co
mp
le
te
 
at
 
sa
mp

li
ng

 
si

te
.

Ch
em

ic
al
 a
na
ly
se
s,
 O

ct
ob
er
 1

95
7 

to
 M
a
y
 1
95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

10
, 

1
9

5
7

..
.

O
ct

. 
12

-1
6 

..
..
..
.

O
n

t 
1
7
-1

9

N
ov

. 
1

-1
1

..
..

..
..

N
ov

. 
1

2
-2

7
..
..
..
.

D
ec

. 
1-

17
 .
..
..
..
.

D
ec

. 
18

-3
1 
..
..
..
.

Ja
n.

 
1-

6,
 

1
9
5
8
..
..
 

Ja
n.

 7
-1

7 
..
..
..
..

Ja
n.

 
18

-2
2 

..
..

..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

20
5,

40
0 

23
, 2

10
 

18
7,

 2
00

 
97

,1
90

 
28

9,
 6

00
 

22
7,

 1
00

 
46

2,
 0

00
 

75
,9

70

34
9,

10
0 

53
6,

90
0 

24
4,

 2
00

 
44

8,
 1

00
 

18
8,

 4
00

 
38

8,
 2

00

S
il

ic
a 

(S
i0

2) 
pp

m 26 27
 

22
 

25
 

26
 

27
 

29 28
 

26
 

28
 

22
 

25
 

19

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
60

 
.5

0 
.6

5 
* 

.5
5 

.6
5 

.6
5 

.6
5 

.7
0

.7
0 

.6
0 

.7
0 

.6
0 

.7
0 

.5
0

M
ag

ne
 

si
um

 
(M

g)

0.
56

 
.4

4 
.5

0 
.3

7 
.5

1 
.5

1 
.5

3 
.5

8

.4
9 

.4
6 

.5
8 

.4
0 

.5
6 

.3
8

So
 

di
um

 
(N

a)

0.
48

 
.2

6 
.4

2 
.2

7 
.4

3 
.4

2 
.3

7 
.4

8

.4
4 

.3
5 

.5
2 

.3
1 

.3
6 

.2
5

P
o

ta
s

 
si

um
 

(K
)

0.
05

 
.0

4 
.0

4 
.0

4 
.0

4 
.0

4 
.0

4 
.0

4

.0
4 

.0
4 

.0
4 

.0
4 

.0
4 

.0
4

B
ic

ar
 

bo
na

te
 

(H
C

03
)

1.
23

 
.9

2 
1.

25
 

.9
5 

1.
21

 
1.

29
 

1.
25

 
1.

39

1.
39

 
1.

15
 

1.
41

 
1.

10
 

1.
25

 
.9

2

Su
l-

 
fa

te
 

(S
O

J

0.
25

 
.1

8 
.2

0 
.1

2 
.2

0 
.1

8 
.2

5 
.2

3

.0
4 

.1
2 

.2
0 

.1
0 

.1
8 

.0
6

C
hl

o
 

ri
de

 
(C

l)

0.
25

 
.1

1 
.1

6 
.1

4 
.1

9 
.1

8 
.1

4 
.2

1

.2
2 

.1
5 

.2
3 

.1
7 

.2
6 

.1
6

F
lu

o-
 

ri
de

 
(F

)

0.
00 .0

0 
.0

0 
.0

0 
.0

0 
.0

0 
.0

0

.0
0 

.0
0 

.0
0 

.0
0 

.0
0 

.0
0

N
i

 
tr

at
e 

(N
O

S)

0.
02

 
.0

3 
.0

1 
.0

3 
.0

1 
.0

0 
.0

0 
.0

1

.0
1 

.0
1 

.0
1 

.0
1 

.0
0 

.0
1

B
or

on
 

(B
) 

pp
m

0.
05

 
.1

2 
.0

4 
.0

9 
.0

5 
.0

8 
.0

7 
.0

1

.0
1 

.0
3 

.0
2 

.0
2 

.0
4 

.0
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

12
2

11
8 99
 

12
0 

11
7 

11
7 

12
9

12
1 

10
6 

13
2 95
 

11
7 99

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
17 .1

6 
.1

3 
.1

6 
.1

6 
.1

6 
.1

8

.1
6 

.1
4 

.1
8 

.1
3 

.1
6 

.1
3

T
ot

al
 

to
ns

34
, 9

20

29
, 9

50
 

12
, 6

30
 

46
, 3

40
 

36
, 3

40
 

73
,9

20
 

13
, 6

70

55
,8

60
 

75
, 1

70
 

43
,9

60
 

58
, 2

50
 

30
, 1

40
 

50
, 4

70

P
er

 
ce

nt
 

so
 

di
um 28

 
21

 
26

 
22

 
26

 
26

 
23

 
27 26

 
24

 
28

 
23

 
22

 
21

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

0.
6 .4
 

.6
 

.4
 

.6
 

.6
 

.5
 

.6 .6
 

.5
 

.6
 

.4
 

.5
 

.4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

17
9 

12
0 

15
8 

12
5 

16
5 

16
0 

15
3 

18
2

16
1 

13
8 

17
9 

13
7 

16
4 

11
6

PH 7
.4

 
7
.5

 
7.

3 
7.

1 
7
.2

 
7
.6

 
7
.0

 
7
.2

7.
6 

7
.3

 
7.

6 
7
.2

 
7
.5

 
7
.3



SA
CR

AM
EN

TO
 R

IV
ER

 B
A

S
IN

 -
C

on
ti

nu
ed

1
1
-3

9
1
0
. 

SA
CR

A
M

EN
TO

 
R

IV
E

R
 

A
T 

K
N

IG
H

TS
 

L
A

N
D

IN
G

, 
C

A
L

IF
.-

-C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 O
ct

ob
er

 1
95

7 
to

 M
ay

 1
95

8 
C

on
ti

nu
ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
1-

26
, 

19
58

 .
 . 

F
eb

. 
27

-M
ar

. 
4 

..
lU

T
o-

i*
 

f
\
 
t
 A

M
ar

. 
1
5
-3

1
..
..
..
.

A
pr

. 
1
-3

0
..
..
..
..

M
ay

 1
-6

. 
..

..
..

..
.

M
ay

 7
-1

4.
 .
..
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
 3

96
, 0

00
 

32
6,

90
0 

44
3,

 3
00

 
73

6,
 5

00
 

1,
 3

79
, 0

00
 

16
3,

 0
00

 
23

5,
 8

00

S
il

ic
a 

<S
iO

a)
 

j?
pm 22

 
22

 
26

 
22

 
26

 
23

 
22

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

ca
i- 

;
d
u
m

 
> 

(C
i0

O
.fl

O
 , 

.7
5
 

.8
5
 

.6
5 

.7
5 

,7
0

 
.B

5

M
ag

ne
 

si
um

 
(M

g)

0.
45

 
.4

2
 

.«
2 

.4
7 

.5
9 

.5
4

 
.4

1

S
o

 
di

um
 

CN
a)

A
. 3

1 
.T

O
 

.4
0 

.3
2 

.3
4 

.,3
7 

.9
4

P
ot

as
 

si
um

 
(K

)

0.
.0

4
,;0

4
.0

4 
.0

4 
.0

2 
.0

3 
.0

2

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

1.
11

 
1.

20
 

1.
46

 
1.

10
 

1.
33

 
1.

28
 

1.
10

S
ul

- 
fa

te
 

(S
O

,)

0.
12

 
.1

4 
.1

6 
.1

8 
.2

3 
.2

3
 

.1
4

C
hl

o
 

ri
de

 
(C

l)

0.
13

 
.1

5 
.2

1 
.1

6 
.1

8 
.1

6 
.1

7

F
lu

o-
 

ri
de

 
(F

)

0.
00

 
.0

0 
.0

0 
.0

0 
.0

1 
.0

1 
.0

1

N
i

 
tr

at
e

(M
eg

0.
02

 
.0

2 
.0

1 
.0

1 
.0

1 
.0

0 
.0

1

B
or

on
 

(B
) 

pp
m

0.
00

 
.0

2 
.1

0 
.0

0 
.1

0 
.1

0 
.1

0

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n 99
 

10
2 

13
1 

10
7 

11
9 

10
8 99

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
13

 
.1

4 
.1

8 
.1

5 
.1

6 
.1

5 
.1

3

T
ot

al
 

to
ns

18
1,

50
0 

45
,7

70
 

79
,7

90
 

11
0,

50
0 

22
0,

 6
00

 
24

, 4
50

 
30

, 6
50

P
er

 
ce

nt
 

so
 

di
um 22

 
22

 
21

 
22

 
20

 
23

 
24

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

0.
4 .5
 

.5
 

.4
 

.4
 

.5
 

.5

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

14
1 

15
4 

18
7 

14
4 

17
4 

16
7 

14
8

pH 7.
1 

7.
1 

7
.6

 
7.

5 
7.

1 
7
.4

 
7.

7

1



SA
CR

AM
EN

TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

11
-4

25
0.

 
FE

AT
HE

R 
RI
VE
R 
AT

 N
IC
OL
AU
S,
 
CA
LI
F.

L
O
C
A
T
I
O
N
.
 
A
t
 
ga
gi
ng
 s

ta
ti
on
 
at
 
Ni

co
la

us
, 

Su
tt

er
 C

ou
nt
y,
 
0.

3 
mi
le
 
do
wn
st
re
am
 f

ro
m 

ol
d 

hi
gh
wa
y 

br
id
ge
 
si
te
, 

an
d 

2.
9 

mi
le
s 

do
wn
st
re
am
 f

ro
m

fr
om
 B
ea

r 
Ri
ve
r.
 

RE
CO

RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Ma
rc
h 

19
51

 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51
 
to
 S

ep
te
mb
er
 
19

58
. 

EX
TR

EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
29
1 

mi
cr

om
ho

s 
Ju
ly
 
26
; 

mi
ni
mu
m 

da
il
y,
 
55
.2
 
mi

cr
om

ho
s 

Ma
y 

21
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
22

 
Ap
r.
 
1-

8;
 
mi

ni
mu

m,
 
9 

Oc
t.

 
8-
14
, 

18
-2
4.
 

EX
TR

EM
ES

, 
19
51
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e 

(1
95
1-
55
, 

56
-5
8)
: 

Ma
xi
mu
m 

da
il
y,
 
29
1 

mi
cr
om
ho
s 

Ju
ly
 
26

, 
19
58
; 

mi
ni
mu
m 

da
il
y,
 
50

 m
ic
ro
mh
os

Ma
y 

28
, 

19
52

.
Pe

rc
en

t 
so

di
um

 
(1
95
1-
54
, 

57
-5
8)
: 

Ma
xi

mu
m,

 
27
 
De

c.
 
1-

2,
 
4,
 
7,

 
19
52
; 

mi
ni

mu
m,

 
8 

Ju
ne

 
21
-3
0,
 
19
51
, 

Ja
n.

 
11

-2
0,

 
19
53
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li

ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp
le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 
Sa

cr
am
en
to
, 

Ca
li

f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa

te
r 

ye
ar

 O
ct

ob
er

 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15

65
.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

7,
 

1
9
5
7
..
. 

O
ct

. 
8-

14
 
..

..
..

.
O

ct
. 

15
-1

7 
..
..
..

O
ct

. 
18

-2
4 

..
..
..

O
ct

. 
25

-2
8 

..
..
..

O
ct

. 
29

-N
ov

. 
3 

..
 

N
ov

. 
4-

14
 .
..
..
..

N
ov

. 
1

5
..

..
..

..
.

N
ov

. 
16

-1
7 

..
..
..

N
ov

. 
18

-3
0 

..
..
..

D
ec

. 
1-

17
 .

..
..

..
D

ec
. 

18
-1

9 
..
..
..

D
ec

. 
20

-3
1 

..
..
..

Ja
n.

 
1-

24
, 

19
58

..

Ja
n.

 
27

-2
8 

..
..
..

Ja
n.

 
29

-3
1 

..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

39
,1

70
 

40
,4

40
 

26
, 6

20
 

48
, 8

50
 

33
,2

20
 

41
,9

90
 

69
,6

00
 

5,
95

0 
16

, 2
60

 
97

,0
10

14
3,

60
0 

71
,0

10
 

22
6,

60
0 

34
1,

60
0 

47
,2

90
 

87
,8

70
 

12
6.

 9
00

S
il

ic
a 

(S
i0

2)
 

pp
m

19
 

19
 

16
 

18
 

16
 

15
 

16 12

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
70

 
1.

35
 

.5
5 

1.
20

 
.6

5 
.9

0 
.8

0 
.5

0 
.4

3 
.5

5

.6
0 

.3
8 

.4
4 

.5
0 

.5
0 

.3
4 

.4
0

M
ag

ne
 

si
um

 
(M

g)

0.
38

 
.8

5 
.4

1 
.7

9 
.4

0 
.5

4 
.4

9 
.3

6 
.2

9 
.4

9

.4
4 

.4
4 

.3
6 

.3
8 

.4
6 

.3
0 

.2
8

So
 

di
um

 
(N

a)

0.
24

 
.2

2 
.2

1 
.2

1 
.2

2 
.2

2 
.2

1 
.2

0 
.1

4 
.1

6

.1
8 

.1
3 

.1
4 

.1
7 

.1
6 

.1
4 

.1
6

P
ot

as
 

si
um

 
<K

)

0.
04

 
.0

5 
.0

4 
  

.0
5 

.0
4 

.0
4 

.0
4

.0
3

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

1.
21

 
2.

16
 

1.
03

 
1.

98
 

1.
08

 
1.

31
 

1.
29

 
.9

5 
.6

4 
.9

5

1.
00

 
.5

7 
.7

2 
.9

0 
.7

7 
.5

9 
.6

4

S
ul

- 
fa

te
 

(S
0«

)

0.
10

 
.1

8 
.0

9 
.1

7 
.1

0 
.0

9 
.1

0

.1
1

C
hl

o
 

ri
de

 
(C

l)

0.
09

 
.0

9 
.1

0 
.1

1 
.1

8 
.3

1 
.1

6

.1
0

F
lu

o-
 

ri
de

 
(F

)

0.
00

 
.0

0 
.0

0 
.0

0 
.0

0 
.0

0 
.0

0

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

2 
.0

1 
.0

1 
.0

0 
.0

0 
.0

2

.0
3

B
or

on
 

(B
) 

pp
m

0.
01

 
.0

4 
.0

0 
.0

1 
.0

0 
.0

1 
.0

0

.0
0

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 93

 
15

1 90
 

13
3 96

 
11

8 
10

1 94
 

80
 

74 78
 

68
 

61
 

79
 

76
 

87
 

76

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
13

 
.2

1 
.1

2 
.1

8 
.1

3 
.1

6 
.1

4 
.1

3 
.1

1 
.1

0

.1
1 

.0
9 

.0
8 

.1
1 

.1
0 

.1
2 

.1
0

T
ot

al
 

to
ns

5,
09

0 
8,

49
0 

3,
19

0 
8,

79
0 

4,
32

0 
6,

72
0 

9,
74

0 
77

4 
1,

79
0 

9,
70

0

15
,8

00
 

6,
39

0 
18

,1
30

 
37

,5
80

 
4,

73
0 

10
, 5

40
 

12
.6

90

P
er

 
ce

nt
 

so
 

di
um 18

 9 17
 9 17
 

13
 

14
 

19
 

16
 

13 15
 

14
 

15
 

16
 

14
 

18
 

19

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
3 .2

 
.3

 
.2

 
.3

 
.3

 
.3

 
.3

 
.2

 
.2 .2

 
.2

 
.2

 
.3

 
.2

 
.2

 
.3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

13
5 

23
6 

11
9 

21
5 

13
4 

17
0 

15
7 

11
4 94

 
11

1

12
0 82
 

,9
6 

10
6 

10
0 81
 

87

pH 7
.5

 
7
.9

 
7
.2

 
7
.4

 
7
.2

 
7.

4 
7.

1 
7.

1 
7.

1 
6
.9

6.
7 

6
.9

 
6.

7 
6
.8

 
6
.8

 
7
.0

7
0



SA
CR

A
M

EN
TO

 
R

IV
E

R
 B

A
S

IN
 C

o
n
ti

n
u
ed

1
1

-4
2

5
0

. 
FE

A
TH

ER
 

R
IV

E
R

 A
T 

N
IC

O
L

A
U

S,
 

C
A

L
IF

.-
-C

o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
1-

12
, 

19
58

.. 
F

eb
. 

13
-2

4 
..

..
..

F
eb

. 
25

-2
8 

..
..
..

A
pr

. 
1-

8 
..
..
..
..

A
pr

. 
9-

15
 .

..
..

..
A

pr
. 

16
-3

0 
..
..
..

M
ay

 1
-9

..
..

..
..

.
M

ay
 1

0
-1

8
..
..
..
.

M
ay

 1
9-

31
 .
..

..
..

Ju
ly

 1
-1

1
..

..
..

..
Ju

ly
 1

2
-1

5
..
..
..
.

Ju
ly

 1
6-

31
 .
..
..
..

A
ug

. 
1-

31
 .

..
..

..
Se

pt
. 

1-
30

 
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

65
0,

60
0 

1,
01

6,
00

0 
56

5,
30

0 
27

9,
70

0 
47

7,
00

0 
69

0,
20

0

75
9,

 7
00

 
38

6,
80

0 
90

1,
10

0 
46

2,
00

0 
48

4,
60

0 
68

7,
90

0

83
7,

 5
00

 
78

,1
90

 
16

,1
30

 
59

,2
10

 
82

,4
50

 
13

6,
10

0

10
,0

30
,0

00

S
il

ic
a 

(S
i0

2) 
pp

m

19 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
39

 
.3

9 
.4

3 
.4

0 
.4

6 
.3

8

.3
5 

.4
8 

.3
8 

.3
8 

.3
4 

.3
2

.3
8 

.4
8 

.7
0 

.6
5 

.7
0 

.6
5

0.
42

M
ag

ne
 

si
um

 
(M

g)

0.
29

 
.2

7 
.2

6 
.3

0 
.3

0 
.2

6

.2
7 

.3
0 

.4
0 

.2
7 

.2
8 

.2
4

.2
1 

.3
4 

.4
9 

.4
7 

.4
8 

.4
3

0.
30

S
o

 
di

um
 

(N
a) 0.
14

 
.1

6 
.1

6 
.1

6 
.1

4 
.1

3

.1
7 

.1
6 

.1
4 

.1
2 

.1
0 

.1
0

.1
1 

.1
6 

.1
8 

.2
0 

.2
2 

.2
0

0.
14

P
ot

as
 

si
um

 
(K

)

0.
03  

B
ic

ar
 

bo
na

te
 

(H
C

03
)

0.
61

 
.5

9 
.6

2 
.6

2 
.7

0 
.5

7

.5
2 

.6
9 

.6
9 

.6
2 

.5
6 

.4
9

.5
6 

.8
4 

1.
25

 
1.

18
 

1.
23

 
1.

13

0.
67

S
ul

- 
fa

te
 

(S
O

J

0.
10 - -

C
hl

o
 

ri
de

 
(C

l)

0.
07 -- -

F
lu

o-
 

ri
de

 
(F

)

0.
00 - -

N
i

 
tr

at
e 

(N
O

,)

0.
01 -- -

B
or

on
 

(B
) 

pp
m

0.
00 - -

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

71
 

71
 

76
 

76
 

72
 

70 63
 

75
 

68
 

64
 

51
 

53 63
 

70
 

89
 

88
 

90
 

87 70

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
10

 
.1

0 
.1

0 
.1

0 
.1

0 
.1

0

.0
9 

.1
0 

.0
9 

.0
9 

.0
7 

.0
7

.0
9 

.1
0 

.1
2 

.1
2 

.1
2 

.1
2

0.
10

T
ot

al
 

to
ns

65
,0

60
 

10
1,

60
0 

56
,5

30
 

27
,9

70
 

47
,7

00
 

69
,0

20

68
,3

70
 

38
,6

80
 

81
,1

00
 

41
,5

80
 

33
,9

20
 

48
,1

50

75
,3

80
 

7,
82

0 
1,

94
0 

7,
11

0 
9,

89
0 

16
,3

30

1,
00

3,
00

0

P
er

 
ce

nt
 

so
 

di
um 17

 
20

 
19

 
19

 
16

 
17 22

 
17

 
15

 
15

 
14

 
15 16

 
16

 
13

 
15

 
16

 
16 16

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0
.2

 
.3

 
.3

 
.3

 
.2

 
.2 .3

 
.3

 
.2

 
.2

 
.2

 
.2 .2

 
.2

 
.2

 
.3

 
.3

 
.3 0.
2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

87
 

84
 

88
 

85
 

92
 

80 76
 

99
 

84
 

75
 

66
 

61 76
 

98
 

13
3 

13
2 

14
0 

12
6 87

PH 7.
2 

7.
1 

7.
0 

7.
2 

7.
2 

7.
0

6.
8 

6.
8 

7
.2

 
6.

8 
6.

7 
6
.7

6.
6 

7.
5 

7.
0 

7
.0

 
7.

3 
7.

1 -

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



SA
CR
AM
EN
TO
 
RI
VE
R 
B
A
S
I
N
 
C
o
n
t
i
n
u
e
d

11
-4
46
5.
 
AM

ER
IC

AN
 
RI

VE
R 
AT
 
FA

IR
 O
AK

S,
 
CA
LI
F.

L
O
C
A
T
I
O
N
.
 
I
n
 
Sa
n 

Ju
an
 
Gr
an
t 

at
 
ol
d 

hi
gh
wa
y 

br
id

ge
 
ju
st
 
do
wn
st
re
am
 
fr

om
 
ga
gi
ng
 
st

at
io

n,
 
1,
50
0 

fe
et

 
up

st
re

am
 
fr

om
 n

ew
 
hi

gh
wa

y 
br

id
ge

 
at

Fa
ir
 O

ak
s,

 
Sa
cr
am
en
to
 
Co
un
ty
, 

2.
6 

mi
le
s 

do
wn
st
re
am
 f

ro
m 
Ni
mb
us
 
Da

m,
 
an

d 
10
 
mi
le
s 

do
wn
st
re
am
 
fr
om
 
So
ut
h 

Fo
rk

. 
DR

AI
NA

GE
 A
R
E
A
.
 
1
,
9
2
1
 
sq

ua
re

 
mi
le
s.
 

RE
CO

RD
S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an
al
ys
es
: 

Ja
nu

ar
y 

to
 
De
ce

mb
er

 
19
06
, 

Ma
rc
h 

19
51

 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

/M
ar

ch
 
19

51
 
to
 
Se

pt
em

be
r 

19
58

. 
EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il
y,
 
87
 
mi
cr
om
ho
s 

No
v.
 
24

; 
mi
ni
mu
m 

da
il
y,
 
36
 m

ic
ro
mh
os
 
Ju
ly
 
28
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi
mu
m,
 
34
 
Au

g.
 
1;

 
mi
ni
mu
m,
 
14
 N

ov
. 

24
. 

EX
TR
EM
ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
11
2 

mi
cr

om
ho

s 
Au
g.
 
28
, 

19
51
; 

mi
ni
mu
m 

da
il
y,
 
29
.1
 
mi
cr
om
ho
s 

Ju
ne
 
3,

 
19

52
.

Pe
rc
en
t 

so
di

um
 
(1

95
1-

54
, 

19
57

-5
8)

: 
Ma
xi
mu
m,
 
34
 
Au
g.
 
1,
 
19
58
; 

mi
ni
mu
m,
 
8 

Ja
n.

 
21
-3
1,
 
19
53
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at

 
18
0°
C.
 

Re
co
rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of
 
da
il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at

 
Sa
cr
am
en
to
, 

Ca
li
f.
 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O
ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
65
.

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

3,
 

19
57

 .
 . 

Q
ct

. 
4-

23
 
..
..
..

O
ct

. 
2
4

-3
1

..
..

..
N

ov
. 

1
-2

3
..

..
..

.

D
ec

 
1-

17
D

ec
. 

16
-3

1 
..
..
.

Ja
n.

 
1-

9,
 

19
58

 .
.

Ja
n.

 
2

7
-2

8
..

..
..

Ja
n.

 
29

-3
1 
..
..
..

F
eb

. 
1-

18
 
..
..
..

F
eb

. 
1
9
-2

1
..
..
..

F
eb

. 
2
2
-2

4
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

14
,6

80
 

61
,7

90
 

36
,9

50
 

11
3,

50
0 

3,
29

0 
14

,7
30

32
,9

00
 

38
,2

00
 

23
,6

60
 

73
,0

10
 

8,
85

0 
17

,3
00

21
8,

90
0 

96
,9

90
 

40
,3

40

S
il

ic
a 

(S
i0

2) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
30

 
.3

2 
.3

4 
.3

3 
.5

5 
.3

5

.3
5 

.3
6 

.4
0 

.3
8 

.4
2 

.4
4

.3
6 

.3
8 

.3
4

M
ag

ne
 

si
um

 
(M

g)

0.
12

 
.2

0 
.1

8 
.1

8 
.1

4 
.1

7

.1
9 

.1
9 

.2
4 

.2
6 

.2
0 

.2
0

.2
2 

.1
8 

.1
9

S
o

 
di

um
 

(N
a)

0.
09

 
.1

0 
.1

1 
.0

9 
.1

1 
.1

0

.1
0 

.1
0 

.1
1 

.1
1 

.1
1 

.1
1

.1
1 

.1
2 

.1
1

P
ot

as
 

si
um

 
(K

) --

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0.
39

 
.4

6 
.4

9 
.4

9 
.5

1 
.4

9

.4
9 

.5
1 

.4
9 

.4
9 

.5
1 

.5
1

.5
1 

.5
2 

.4
9

S
ul

- 
fa

te
 

(S
O

J

C
hl

o
 

ri
de

 
(C

l)

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

"i

B
or

on
 

(B
) 

pp
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 38
 

43
 

45
 

58
 

94
 

60 62
 

59
 

53
 

55
 

67
 

58 57
 

54
 

65

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
05

 
.0

6 
.0

6 
.0

8 
.1

3 
.0

8

.0
8
 

.0
8 

.0
7 

.0
7 

.0
9 

.0
8

.0
8 

.0
7 

.0
9

T
ot

al
 

to
ns 73

4 
3,

71
0 

2,
22

0 
9,

08
0 

42
8 

1,
18

0

2,
63

0 
3,

06
0 

1,
66

0 
5,

11
0 

79
6 

1,
38

0

17
,5

10
 

6,
79

0 
3,

63
0

P
er

 
ce

nt
 

so
 

di
um 18

 
16

 
17

 
15

 
14

 
16 16

 
15

 
15

 
15

 
15

 
15 16

 
18

 
17

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0
.2

 
.2

 
.2

 
.2

 
.2

 
.2 .2

 
.2

 
.2

 
.2

 
.2

 
.2 .2

 
.2

 
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

52
 

60
 

69
 

64
 

87
 

65 67
 

68
 

76
 

75
 

79
 

82 72
 

73
 

69

PH 6.
7 

6.
9 

6.
8 

6
.7

 
6.

6 
6.

9

6
.8

 
6.

7 
7.

1 
6.

7 
6.

8 
6.

6

7.
1 

6.
9 

7.
1



SA
CR

A
M

EN
TO

 
R

IV
E

R
 B

A
S

IN
 C

o
n
ti

n
u
ed

1
1

-4
4

6
5

. 
A

M
ER

IC
A

N
 

R
IV

E
R

 
A

T 
F

A
IR

 O
A

K
S,

 
C

A
L

IF
.-

-C
o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58
--

C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

F
eb

. 
25

-M
ar

. 
3,

 
1
9
5
8
..
..
..
..
..

M
ar

. 
4
-2

3
..

..
..

M
ar

. 
2

4
-3

1
..
..
.

A
pr

. 
1-

10
 .
..
..
.

A
pr

. 
11

-1
8 

..
..

.
A

pr
. 

19
-3

0 
..

..
.

M
ay

 1
-1

3
..
..
..
.

M
ay

 1
4-

23
 .
..
..
.

H
jT

aw
 
0

4
 

O
f

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1 
..
..
..
..
.

A
nc

r 
9

 
31

Se
pt

. 
1
-1

6
..

..
..

Se
pt

. 
1

7
-1

8
..

..
.

Se
pt

. 
1

9
-3

0
..

..
.

T
ot

al
 o

r w
ei

gh
te

d 
av

er
ag

e 
a 

. .
 . 

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

19
8,

00
0 

22
0,

 1
00

 
22

3,
70

0 
53

0,
80

0 
17

8,
70

0 
18

4,
50

0

19
8,

40
0 

21
7,

50
0 

26
3,

60
0 

82
,3

10
 

40
8,

40
0 

22
9,

60
0

7,
48

0 
21

6,
60

0 
10

0,
 4

00
 

12
,3

00
 

74
,9

00

2,
08

6,
41

2

S
il

ic
a 

(S
iO

,) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
32

 
.3

2 
.3

3 
.3

1 
.3

1 
.3

2

.2
8 

.2
4 

.2
3 

.2
2 

.1
6 

.2
2

.2
0 

.2
4 

.1
4 

.2
2 

.2
2

0.
28

M
ag

ne
 

si
um

 
(M

g)

0.
19

 
.1

6 
.1

8 
.2

1 
.2

2 
.1

5

.0
9 

.0
8 

.0
2 

.1
4 

.1
2 

.1
1

.1
7 

.0
4 

.1
6 

.1
7 

.1
0

0.
15

S
o

 
di

um
 

(N
a)

0.
11

 
.1

0 
.1

0
 

.1
2 

.1
2 

.1
0

.0
9 

.0
9 

.0
7 

.0
9 

.0
9
 

.0
9

.2
0 

.0
9 

.0
7 

.1
6 

.0
7

0.
10

P
ot

as
 

si
um

 
(K

)

0.
01

 
.0

1 
.0

1

.0
2 

.0
2 

.0
2 

.0
2 

.0
2 --

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0.
51

 
.4

6 
.5

2 
.5

1 
.5

4 
.4

9

.4
3 

.3
6 

.3
3 

.2
8 

.3
0 

.3
0

.5
6 

.2
6 

.3
0 

.4
6 

.3
0

0.
43

S
ul

- 
fa

te
 

(S
O

J

C
hl

o
 

ri
de

 
(C

l)

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

B
or

on
 

(B
) 

PP
m

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
lio

n

64
 

fi
l 61
 

64
 

68
 

59 55
 

49
 

46
 

31
 

31
 

45 76
 

35
 

28
 

56
 

25 52

T
on

s 
pe

r 
ac

re
- 

fo
ot

0.
09

 
.0

8 
.0

8 
.0

9 
.0

9 
.0

8

.0
7 

.0
7 

.0
6 

.0
4 

.0
4 

.0
6

.1
0 

.0
5 

.0
4 

.0
8 

.0
3

0.
07

T
ot

al
 

to
ns

17
,8

20
 

17
,6

10
 

17
,9

00
 

47
,7

70
 

16
,0

80
 

14
,7

60

13
,8

90
 

15
,2

20
 

15
,8

20
 

3,
29

0 
16

,3
40

 
13

,7
80 74

8 
10

, 8
30

 
4,

02
0 

98
4 

2,
25

0

28
9,

90
0

P
er

 
ce

nt
 

so
 

di
um

18
 

17
 

16
 

19
 

18
 

18 20
 

22
 

22
 

20
 

24
 

21 34
 

23
 

18
 

28
 

17 19

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0
.2

 
.2

 
.2

 
.2

 
.2

 
.2 .2

 
.2

 
.2

 
.2

 
.2

 
.2 .7

 
.2

 
.2

 
.4

 
.2

0
.2

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

68
 

65
 

68
 

69
 

71
 

64 55
 

47
 

42
 

48
 

39
 

45 63
 

39
 

40
 

57
 

41 58
  

PH 6.
8 

7.
1 

7.
7 

7.
1 

7.
3 

7.
2

7
.2

 
7
.0

 
6.

9 
6.

3 
6
.6 8.
0 

6.
7 

6.
5 

6.
7 

6.
5 --

a 
R

ep
re

se
nt

s 
10

0 
pe

rc
en

t 
of

 r
un

of
f 

fo
r 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

.



PA
RT
 
12
. 

PA
CI

FI
C 

SL
OP
E 
BA

SI
NS

 
IN

 W
AS
HI
NG
TO
N 

AN
D 
UP

PE
R 

CO
LU
MB
IA
 
RI

VE
R 
BA

SI
N

CO
LU

MB
IA

 R
IV
ER
 
MA
IN
 
ST
EM
 

x 
12

-3
99

5.
 

CO
LU

MB
IA

 
RI
VE
R 

AT
 N

OR
TH
PO
RT
, 

WA
SH

.

LO
CA
TI
ON
. 
At
 
br

id
ge

 
on

 S
ta

te
 H

ig
hw

ay
 
22

 
at
 
No

rt
hp

or
t,

 
St

ev
en

s 
Co

un
ty

 
an

d 
12
 
mi

le
s 

do
wn
st
re
am
 f

ro
m 

ga
gi

ng
 s

ta
ti

on
 
at
 
in

te
rn

at
io

na
l 

bo
un

da
ry

.
DR

AI
NA

GE
 
AR
EA
. 
59
,7
0'
0 

sq
ua
re
 m

il
es

, 
ap
pr
ox
im
at
el
y 

(a
bo
ve

 
ga

gi
ng

 s
ta

ti
on

).
RE

CO
RD

S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Fe
br

ua
ry

 
19

10
 
to

 J
an

ua
ry

 
19
11
, 

No
ve

mb
er

 
19
51
 t

o 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

No
ve

mb
er

 
19

51
 t

o 
Se
pt
em
be
r 

19
58
.

EX
TR
EM
ES
, 

19
51

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
19
2 
mi
cr
om
ho
s 

De
c.

 
3,

 
19

55
; 

mi
ni

mu
m 

da
il

y,
 
12

6 
mi
cr
om
ho
s 

Ju
ne
 
21
, 

19
57
.

RE
MA

RK
S.

 S
am

pl
es

 c
ol
le
ct
ed
 a

t 
in
te
rn
at
io
na
l 

bo
un

da
ry

, 
2.

2 
mi
le
s 

do
wn
st
re
am
 f

ro
m 

ga
gi

ng
 s

ta
ti

on
 F

eb
ru

ar
y 

19
10

 
to

 
Ja

nu
ar

y 
19
11
, 

No
ve

mb
er

 
19

51
 t

o 
Ju
ne
 
19
58
. 

Va
lu

es
 
re
po
rt
ed
 
fo

r 
di

ss
ol

ve
d 

so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 
di
st
ri
ct
 
of
fi
ce
 
at

 
Po

rt
la

nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 

ga
gi

ng
 
st

at
io

n 
at

 
in
te
rn
at
io
na
l 

bo
un

da
ry

 
fo
r 
wa
te
r 

ye
ar
 

Oc
to

be
r 

19
57
 
to
 
Se
pt
em
be
r 

19
58
 g

iv
en

 
in

 W
SP
 
15
66
. 

No
 a

pp
re
ci
ab
le
 
in

fl
ow

 b
et

we
en

 s
am

pl
in

g 
po
in
t 

an
d 

ga
gi

ng
 
st

at
io

n 
ex
ce
pt
 
du

ri
ng

 
pe

ri
od

s 
of

 
he
av
y 

lo
ca
l 

ru
no

ff
.

Ch
em
ic
al
 a
na
ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se
pt
em
be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

. 
N

ov
. 

1-
30

 .
..
..
.

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 
1-

31
, 

19
58

. 
F

eb
. 

1-
28

 .
..
..
.

M
ar

. 
1

-3
1

..
..

..
A

pr
. 

1-
30

 .
..
..
.

M
ay

 1
-2

3
..
..
..
.

M
ay

 2
4-

 Ju
ly

 1
2.

 . 
Ju

ly
 1

3-
A

ug
. 

31
 .

 
Se

pt
. 

1
-3

0
..

..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e"

. 
. .

 .

R
un

of
f 

(a
cr

e-
 

fe
et

)

3,
 3

59
, 0

00
 

2,
94

8,
00

0 
2,

 4
68

, 0
00

 
1,

90
4,

00
0 

1,
84

8,
00

0 
2,

 9
32

, 0
00

 
3,

 4
39

, 0
00

 
6,

 6
93

, 0
00

 
26

, 3
20

, 0
00

 
10

, 2
90

, 0
00

 
3,

 6
65

, 0
00

43
, 1

70
, 0

00

65
, 8

70
, 0

00

S
il

ic
a 

(S
i0

2)
 

Pp
m 5.
6

7
.2

 

7
.2 - --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
15

 

1.
30

 

1.
00 - ~

M
ag

ne
 

si
um

 
(M

g)

0.
37

 

.3
8 

.3
2 - -

S
o

 
di

um
 

(N
a)

0.
09 .1

0 
.0

8 
.0

9 
.0

8 
.0

8 
.0

7 
.0

6 
.0

5 
.0

7

0.
07

0.
07

P
ot

as
 

si
um

 
(K

)

0.
02

 

.0
2 

.0
3 - ~

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

1.
25

 
1.

41
 

1.
41

 
1.

31
 

1.
34

 
1.

25
 

1.
18

 
1.

10
 

1.
10

 
1.

08
 

1.
08

1.
16

1.
15

S
ul

- 
fa

te
 

(S
0«

)

0.
29

 

.4
0 

.2
3 - ~

C
hl

o
 

ri
de

 
(C

l)

0.
02

 

.0
1 

.0
1 - -

F
lu

o-
 

ri
de

 
(F

)

0.
01

 

.0
1 

.0
1 - --

N
i

 
tr

at
e 

(N
O

,)

0.
02

 

.0
1 

.0
2 -- --

B
or

on
 

(B
) 

pp
m

0.
02

 

.0
4 

.0
0 - --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on

89
 

10
4 

10
1 

10
2 

10
0 91
 

82
 

75
 

74
 

78
 

79 82 81

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
12

 
.1

4 
.1

4 
.1

4 
.1

4 
.1

2 
.1

1 
.1

0 
.1

0 
.1

1 
.1

1

0.
11

0.
11

T
ot

al
 

to
ns 40
3,

 1
00

 
41

2,
70

0 
34

5,
 5

00
 

26
6,

 6
00

 
25

8,
 7

00
 

35
1,

80
0 

37
8,

 3
00

 
66

9,
 3

00
 

2,
 6

32
, 0

00
 

1,
 1

32
, 0

00
 

40
3,

 2
00

4,
 7

49
, 0

00

7,
 2

46
, 0

00

P
er

 
ce

nt
 

so
 

di
um

6 4 6 - -

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
1 .1
 

.1 - --

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

15
9 

16
9 

17
4 

17
4 

17
0 

15
5 

13
8 

13
0 

13
2 

13
2 

13
5

14
2

14
0

PH 7
.0

 
7
.6

 
7
.7

 
7.

9 
7
.4

 
7
.2

 
7
.0

 
6.

9 
6.

9 
7
.0

 
7
.0 -- --

a 
Re

pr
es

en
ts

 6
6 
pe

rc
en

t 
of

 r
un
of
f 
fo
r 
wa

te
r 
ye

ar
 O

ct
ob
er
 1
95
7 
to

 S
ep

te
mb

er
 1

95
8.

b 
In
cl
ud
es
 e
st

im
at

ed
 d
at
a 
fo
r 
mi
ss
in
g 
pe
ri
od
s.
 
Re

pr
es

en
ts

 1
00
 p
er

ce
nt

 o
f 
ru
no
ff
 f
or

 w
at
er
 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 

19
58

.



CO
LU

MB
IA

 
RI
VE
R 

MA
IN
 
ST
EM

12
-4

36
5.

 
CO
LU

MB
IA

 
RI
VE
R 

AT
 G
RA
ND
 C
OU
LE
E 

DA
M,
 
WA

SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
Gr
an
d 

Co
ul

ee
 D

am
, 

l£
 
mi

le
s 

no
rt

h 
of

 
Gr
an
d 

Co
ul

ee
, 

Gr
an
t 

Co
un
ty
, 

2,
50

0 
fe
et
 
up

st
re

am
 
fr
om
 
ga

gi
ng

 
st
at
io
n,
 
an
d 

14
.5

 m
il
es

up
st
re
am
 
fr

om
 N

es
pe

le
m 

Ri
ve
r.

DR
AI

NA
GE

 A
R
E
A
.
 
7
4
,
1
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

No
ve

mb
er

 
19
50
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

No
ve

mb
er

 1
95

0 
to
 
Se
pt
em
be
r 

19
58

.
EX

TR
EM

ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il

y,
 
17
0 

mi
cr
om
ho
s 

Ja
n.

 
1;
 
mi

ni
mu

m 
da

il
y,

 
12
2 

mi
cr
om
ho
s 

Ju
ne
 
6.

 
EX

TR
EM

ES
, 

19
50

-5
8.

 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
19
3 

mi
cr
om
ho
s 

Ap
r.

 
24

, 
25
, 

19
55
; 

mi
ni
mu
m 

da
il
y,
 
12
2 

mi
cr
om
ho
s 

Ju
ne
 1

, 
19

57
,

Ju
ne
 
6,
 
19
58
. 

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si

du
es

 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

di
st
ri
ct
 
of

fi
ce

 
at
 
Po
rt
la
nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te
r 

ye
ar
 O

ct
ob

er
 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP
 1

56
6.

C
he

m
ic

al
 a

na
ly

se
s,

 
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

..

D
ec

. 
1
-3

1
..
..
..
.

Ja
n.

 
1-

31
, 

19
58

..

A
pr

. 
1-

30
 
..
..
..

T
W

T
ai

r 
1 

1
9

T
W

T
Q

T
T

 
1
1
1

1

Ju
ly

 1
-3

1 
..

..
..

.

Se
pt

. 
1-

30
 
..
..
..
 

T
ot

al
 o

r 
w

ei
gh

te
d

ag

R
un

of
f 

(a
cr

e-
 

fe
et

)

3,
64

3,
00

0 
3,

42
2,

00
0 

3,
24

5,
00

0 
3,

50
0,

00
0 

3,
48

4,
00

0 
4,

82
9,

00
0

5,
04

6,
00

0 
2,

73
9,

00
0 

9,
31

5,
00

0 
17

,7
80

,0
00

 
9,

44
3,

00
0 

5,
38

1,
00

0 
3,

79
9,

00
0

75
,6

21
,0

00

S
il

ic
a 

(S
i0

2) 
pp

m

5.
1 

5.
9

9.
4 

5.
8 --

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
95

1.
20

1.
10

1.
00 --

M
ag

ne
 

si
um

 
(M

g)

0.
37 .3

0

.4
4

.2
8 --

S
o

 
di

um
 

(N
a) 0.
06 .0

8

.1
1

.0
7  

P
ot

as
 

si
um

 
(K

)

0.
02 .0

3

.0
3

.0
4

B
ic

ar
 

bo
na

te
 

(H
C

03
)

1.
11

1.
31

1.
29

1.
11

S
ul

- 
fa

te
 

(S
O

J

0.
23 .2

7

.3
3

.2
1

C
hl

o
 

ri
de

 
(C

l) 0.
01 .0

2

.0
3

.0
1

F
lu

o-
 

ri
de

 
(F

) 0.
01 .0

1

.0
1

.0
2

N
i

 
tr

at
e 

(N
O

,)

0.
01 .0

1

.0
1

.0
1

B
or

on
 

(B
) 

pp
m

0.
03 .0

5

.0
5

.0
1

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 76

 
80

 
88

 
90

 
90

 
97 97

 
99

 
84

 
76

 
79

 
78

 
76 83

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
10

 
.1

1 
.1

2 
.1

2 
.1

2 
.1

3

.1
3 

.1
3 

.1
1 

.1
0 

.1
1 

.1
1 

.1
0

0.
11

T
ot

al
 

to
ns

36
4,

30
0 

37
6,

40
0 

38
9,

40
0 

42
0,

00
0 

41
8,

10
0 

62
7,

 8
00

65
6,

00
0 

35
6,

10
0 

1,
02

5,
00

0 
1,

77
8,

00
0 

1,
03

9,
00

0 
59

1,
90

0 
37

9,
90

0

8,
31

8,
00

0

P
er

 
ce

nt
 

so
 

di
um

4 5 7 5 --

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0.
1 .1 .1

 

.1 --

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
( m

ic
ro

 - 
m

ho
s 

at
 

25
°C

)

13
3 

15
1 

15
5 

15
7 

16
1 

16
6

16
4 

15
6 

13
7 

12
6 

12
9 

12
9 

13
0

14
0

PH 7.
2

7.
5

7.
4 

7.
1 --



YA
KI

MA
 R

IV
ER
 B
AS
IN
 

12
-5
10
5.
 

YA
KI
MA
 
RI

VE
R 
AT
 
KI
ON
A,
 
WA

SH
.

L
O
C
A
T
I
O
N
.
 
A
t
 
hi
gh
wa
y 
br
id

ge
 j

us
t 

do
wn
st
re
am
 f

ro
m 

ga
gi

ng
 s
ta
ti
on
 
at
 
Ki
on
a,
 
Be

nt
on

 C
ou

nt
y,

 
3J

 
mi
le
s 

do
wn
st
re
am
 
fr
om
 
in

ta
ke

 o
f 

Ki
on
a 

Ca
na
l 

an
d 

25
 m

il
es
 
up

st
re

am
 
fr

om
 m

ou
th
.

DR
AI

NA
GE
 
A
R
E
A
.
 
5
,
6
0
0
 s

qu
ar
e 

mi
le

s,
 
ap

pr
ox

im
at

el
y.

RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an
al
ys
es
: 

De
ce

mb
er

 
19

52
 
to
 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

De
ce
mb
er
 
19

52
 
to
 
Se
pt
em
be
r 

19
58
.

EX
TR

EM
ES

, 
19

57
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
36
6 

mi
cr
om
ho
s 

Ju
ly
 
14
, 

15
; 

mi
ni
mu
m 

da
il
y,
 
11
4 

mi
cr

om
ho

s 
Ma
y 

27
.

EX
TR
EM
ES
, 

19
52

-5
8.

--
Sp

ec
if

ic
 
co

nd
uc

ta
nc

e:
 

Ma
xi
mu
m 

da
il
y,
 
38
7 

mi
cr

om
ho

s 
Se
pt
. 

29
, 

19
55
; 

mi
ni
mu
m 

da
il
y,
 
10

1 
mi

cr
om

ho
s 

Ma
y 

9-
10
, 

19
57

.
R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si

du
es

 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in
 
di
s
 

tr
ic
t 

of
fi
ce
 
at
 
Po
rt
la
nd
, 

Or
eg

. 
Re

co
rd

s 
of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W
SP
 1

56
6.

Ch
em

ic
al

 a
na
ly

se
s,
 w

at
er
 y
ea

r 
Oc

to
be

r 
19

57
 t
o 
Se

pt
em

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

17
, 

19
57

..

D
ec

. 
1-

15
 .

..
..

..
D

ec
. 

16
-3

1 
..
..
..

Ja
n.

 
1-

20
, 

1
9

5
8

..

F
eb

. 
1-

20
 .

..
..

..
F

eb
. 

21
-2

8 
..
..
..

M
ar

. 
24

-3
1 
..
..
..

R
un

of
f 

(a
cr

e-
 

fe
et

)

92
, 7

30
 

74
, 5

20
 

12
4,

 2
00

63
, 9

30
 

71
,3

10
 

86
,7

20
 

60
, 3

80

13
2,

70
0 

11
2,

20
0 

11
4,

 1
00

 
67

, 4
60

59
. 4

40

S
il

ic
a 

(S
i0

2) 
pp

m

25
 

30

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
65

 

1.
35

M
ag

ne
 

si
um

 
(M

g)

0.
90

 

.8
1

So
 

di
um

 
(N

a)

0.
91

 
.8

7 
.9

1

.8
3 

.7
8 

.7
8 

.6
5

.6
1 

.4
3 

.5
2 

.6
1 

.5
2

P
ot

as
 

si
um

 
(K

)

0.
10

 

.0
7

B
ic

ar
 

bo
na

te
 

(H
C

O
S)

2.
70

 
2.

66
2.

74

2.
51

 
2.

43
 

2.
36

 
2.

03

1.
95

 
1.

48
 

1.
64

 
2.

07
 

1.
84

S
ul

- 
fa

te
 

(S
O

J

0.
48

 

.3
7

C
hl

o
 

ri
de

 
(C

l)

0.
22

 

.2
0

F
lu

o-
 

ri
de

 
(F

)

0.
01

 

.0
1

N
i

 
tr

at
e 

(N
O

S)

0.
05

 

.0
4

B
or

on
 

(B
) 

PP
m

0.
02

 

.0
5

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

m
il

 
lio

n

21
0 

20
6 

20
9

19
3 

18
2 

17
4 

15
9

15
4 

12
3 

12
6 

15
4 

14
0

T
on

s 
p
er

 
ac

re
- 

L
fo

ot

0.
29

 
.2

8 
.2

8

.2
6 

.2
5 

.2
4 

.2
2

.2
1 

.1
7 

.1
7 

.2
1 

.1
9

T
ot

al
 

to
ns

26
, 8

90
 

20
, 8

70
 

34
, 7

80

16
,6

20
 

17
,8

30
 

20
, 8

10
 

13
,2

80

27
,8

70
 

19
,0

70
 

19
, 4

00
 

14
, 1

70
 

11
,2

90

P
er

 
ce

nt
 

so
 

di
um 26

 

26

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0.
8 .8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

33
2 

32
1 

33
1

30
2 

28
6 

28
6 

24
8

23
8 

17
6 

18
9 

24
0 

21
5

pH 7.
5 

7.
9 

7
.8 7.
9 

7
.8

 
8
.0

 
7.

8

7.
7 

7.
5 

7.
9 

8
.0

 
7
.8



Y
A

K
IM

A
 

R
IV

E
R

 B
A

S
IN

 C
o
n
ti

n
u
ed

1
2
-5

1
0
5
. 

Y
A

K
IM

A
 

R
IV

E
R

 
A

T 
K

IO
N

A
, 

W
A

S
H

.-
-C

o
n
ti

n
u
ed

 

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

 C
on

ti
nu

ed

D
at

e 
of

 
co

ll
ec

ti
on

A
pr

. 
1-

20
, 

19
58

. 
A

pr
. 

21
-2

7 
..

..
.

A
pr

. 
2

8
-3

0
..

..
.

M
ay

 1
-4

 .
..
..
..
.

M
ay

 5
-1

4 
..

..
..

.
M

ay
 1

5-
20

 .
..
..
.

M
ay

 2
1-

31
 .
..
..
.

Ju
ne

 2
1-

Ju
ly

 1
5.

 . 
Ju

ly
 1

6-
 A

ug
. 

13
 . 

A
ug

. 
14

-3
1 

..
..

.
Se

pt
. 

1
-3

0
..

..
..

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

17
1,

 1
00

 
92

, 3
90

 
22

,7
10

 
28

, 1
90

 
11

1,
 8

00
 

52
, 9

80
 

17
5,

 0
00

69
, 8

20
 

58
, 2

70
 

67
, 1

90
 

67
, 1

40
 

56
, 3

10
 

10
8,

 0
00

2,
 1

40
, 0

00

S
il

ic
a 

(S
iO

j)
 

pp
m 20

 

27 ~

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
95

 

1.
60 -

M
ag

ne
 

si
um

 
(M

g) 0.
55

 

.9
2 ~

So
 

di
um

 
(N

a)

0.
48

 
.3

7 
.4

8 
.5

2 
.3

8 
.4

4 
.3

8

.4
4 

.6
1 

.9
6 

1.
04

 
.9

6 
.8

7

0.
65

P
o

ta
s

 
si

um
 

(K
)

0.
04

 

.1
0 -

B
ic

ar
 

bo
na

te
 

(H
C

O
J

1.
69

 
1.

31
 

1.
61

 
1.

74
 

1.
28

 
1.

46
 

1.
07

1.
52

 
1.

95
 

2.
70

 
3.

00
 

2.
90

 
2.

88

2.
00

S
ul

- 
fa

te
 

(S
O

J

0.
21

 

.4
6 -

C
hl

o
 

ri
de

 
(C

l)

0.
13

 

.2
3 -

F
lu

o-
 

ri
de

 
(F

)

0.
01

 

.0
2 ~

N
i

 
tr

at
e 

(N
O

J

0.
00

 

.0
4 ~

B
or

on
 

(B
) 

pp
m

0.
04

 

.0
0 --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 12

7 
10

0 
12

5 
12

9 
10

3 
11

8 84 11
7 

14
4 

20
2 

21
9 

21
8 

21
3

15
3

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
17

 
.1

4 
.1

7 
.1

8 
.1

4 
.1

6 
.1

1

.1
6 

.2
0 

.2
7 

.3
0 

.3
0 

.2
9

0.
21

T
ot

al
 

to
ns

29
,0

90
 

12
,9

30
 

3,
86

1 
5,

07
4 

15
, 6

50
 

8,
47

7 
19

, 2
50

11
, 1

70
 

11
, 6

50
 

18
, 1

40
 

20
, 1

40
 

16
, 8

90
 

31
, 3

20

44
9,

 5
00

P
er

 
ce

nt
 

so
 

di
um 24 27 --

S
o

 
di

um
 

ad
so

rp
 

tio
n 

ra
ti

o

0
.6

 

.9 --

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

19
1 

14
8 

18
5 

19
3 

14
8 

17
0 

12
5

17
3 

22
9 

31
8 

34
9 

34
3 

34
3

23
7

pH 7.
8 

7.
8 

7.
9 

7.
9 

7
.4

 
7
.6

 
7.

3

7
.2

 
7.

1 
7
.4

 
7.

3 
7.

3 
7.

4 --

1



PA
RT
 1

3.
 

SN
AK

E 
RI

VE
R 
BA

SI
N

SN
AK
E 

RI
VE
R 
MA

IN
 S
TE
M 

13
-3

75
. 

M
A
K
E
 
RI
VE
R 
NE

AR
 H
EI

SE
, 

ID
AH
O

L
O
C
A
T
I
O
N
.
 
A
t
 
Ea
gl
e 

Ro
ck
 C

an
al

 
he
ad
ga
te
, 

1$
 m
il
es
 
up

st
re

am
 f

ro
m 
Be

is
e,

 B
on

ne
vi

ll
e 

Co
un

ty
, 

1 
5/
8 
mi
le
s 

do
wn

st
re

am
 f
ro

m 
An

de
rs

on
 C
an

al
he

ad
ga

te
, 

Ij
 
mi
le
s 

do
wn

st
re

am
 f

ro
m 
ga

gi
ng

 
st
at
io
n,
 
ab
ou
t 

4|
 
mi
le
s 

ea
st
 
of

 
Ri
ri
e 

an
d 

ab
ou

t 
21

 
mi
le
s 

up
st

re
am

 f
ro
m 
He
nr
ys
 
Fo
rk
. 

DR
AI
NA

GE
 
A
R
E
A
.
 
5
,
7
5
2
 s
qu

ar
e 
mi
le
s 

(a
bo
ve
 g

a-
gi

ag
 s
ta

ti
on

).
 

RE
CO
RD

S 
AV

AI
LA

BL
E.

 C
he

mi
ca

l 
an

al
ys

es
: 

Ja
nu

ar
y 
19
53
 
to
 S
ep

te
mb

er
 1
95

8.
Wa

te
r 

te
mp
er
at
ur
es
: 

Ja
nu

ar
y 

19
53
 
to
 S
ep

te
mb

er
 
19
58
, 

EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
ma

m 
da
il
y,
 
63
9 

mi
cr

am
bo

s 
De

c.
 
5;
 
mi
ni
mu
m 

da
il

y,
 
30
7 

mi
cr
om
ho
s 

Ju
ly
 
2.

Pe
rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
16

 
De

c.
 
4-
6;
 
mi

ni
mu

m,
 
10
 
Ju

ly
 1

-3
1.

 
EX
TR
EM
ES
, 

Ja
n.

 
19
53
-5
8.
 S
pe
ci
fi
c 

co
nd

uc
ta

nc
e:

 
Ma
xi
mu
m 

da
il
y,
 
79

1 
mi
cr
om
ho
s 
No
v.
 
13

, 
19
56
; 

mi
ni
mu
m 

da
il

y,
 
24
0 
mi
cr
om
ho
s 

Ju
ne

 
27
, 

19
54

.
Pe

rc
en
t 

so
di

um
: 

Ma
xi
mu
m,
 
Id

 S
ep
t.
 
1-
10
, 

19
55
; 

mi
ni
mu
m,
 
7 
Ju

ne
 1

1-
20

, 
19

53
, 

Ma
y 

1-
10
, 

Ju
ne

 
1-
10
, 

19
55
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar
e 

re
si
du

es
 
at
 
18

Q°
 .

 
Re
co
rd
s 

of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp
le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of

fi
ce

 
at
 
Sa
lt
 
La
ke
 C

it
y,
 
Ut

ah
. 

Be
co
rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct

ob
er

 
19
57
 
to
 S

ep
te

mb
er

 
19
58
 
gi
ve
n 

in
 
WS
P 

15
67
. 

Ab
ou

t 
2 

pe
rc

en
t 

of
 
no

rm
al

 
an
nu
al
 s
t
r
e
a
m
f
l
o
w
 
of

 
5,

<0
00

.,
00

0 
ac
re
-f
ee
t 

is
 d

iv
er

te
d 

by
 
An

de
rs

on
 C
an
al
 
be
tw
ee
n 

sa
mp

li
ng

 
po

in
t 

an
d 

ga
gi
ng
 
st

at
io

n.
 

Th
is
 
di

ve
rs

io
n 
oc

cu
rs

 d
ur
in
g 
Ma
y 

to
 S

to
ve

mb
er

 
ex
ce
pt
 
fo
r 

le
ak

ag
e 

th
ro
ug
h 

th
e 

he
ad

ga
te

. 
No
 
ot
he
r 

di
ve
rs
io
n 

or
 

ap
pr
ec
ia
bl
e 

in
fl

ow
 b
et
we
en
 s
aa

pl
ia

g 
po

in
t 

an
d 

ga
gi
ng
 s
ta
ti
on
 e

xc
ep
t 

du
ri

ng
 
pe

ri
od

s 
of

 
lo

ca
l 

ra
in
s.

C
he

m
ic

al
 a

na
ly

se
s,

  
w

at
er

 y
ea

r 
O

ct
ob

er
 1

95
7 

to
 S

ep
te

m
be

r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 .
 

N
ov

. 
1-

30
 
..
..
..

D
ec

. 
1-

3,
 

7-
31

...
 

D
ec

. 
4-

6 
..
..
..
.

Ja
n.

 
1-

31
, 

19
56

 .
 

F
eb

. 
1-

28
 
..
..
..

M
ar

. 
1-

31
 .

..
..
.

A
pr

. 
1-

30
. 
..
..
..

M
ay

 1
-3

1 
..
..
..
.

Ju
ly

 1
-3

1
..

..
..

.
A

ug
. 

1
-3

1
..
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

' 
fe

et
)

20
9,

40
0 

16
7,

10
0 

13
1,

20
0 

6,
97

0 
14

1,
40

0 
13

0,
30

0

14
1,

70
0 

19
0,

40
0 

#2
9,

70
0 

75
4,

30
0 

76
3,

00
0 

52
6,

30
0 

35
6,

90
0

4,
34

9,
00

0

S
il

ic
a 

(S
iO

,) 
pp

m

8.
1 

6.
3 

7
.0

 
8
.0

 
7
.0

 
8
.9

7
.2

 
9.

8 
12

 9.
5 

9.
1 

8
.9

 
9.

1

9.
3

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 2.
66

 
2.

84
 

3.
32

 
3.

38
 

2.
98

 
3.

02

3
.0

8
 

2.
86

 
2.

46
 

2.
23

 
2.

16
 

2.
20

 
2.

34

2.
45

M
ag

ne
 

si
um

 
(M

g)

1.
04

 
1.

12
 ,

.S
B

1.
9f

l 
1
.3

0
 

1.
24

 |

1.
28

 :
1.

24
 

.9
6

 
.7

9
 

.8
2
 

.9
2
 

.9
8

0
.9

9

S
o

 
di

um
 

<
« 

)

Q
.4

6
.5

7
' 

.«
! 

1.
04

 
.«

5
 

. 
5

,

.6
5
 

.6
1
, 

.4
4

 
.3

6 
.3

4
 

.3
9
 

.4
8

0
.4

4

P
o
ta

s-
 .

 
si

um
 

; 
<K

)

0
.0

5
.0

4
.m

 
.m .0

6
 

.O
S 

'

.0
6
 

.0
5

 
.0

4
 

.0
4 

.0
4 

.0
5 

.9
5

0
.0

5

B
ic

ar
 

bo
na

te
 

ifB
D

O
j)

2
.8

5
 

3.
05

 
3
.0

5
 

3.
57

 
3.

16
 

3.
21

3.
26

 
3.

05
 

2.
72

 
2.

46
 

2.
41

 
2
.5

4
 

2
.6

9

2.
69

S
oi

- 
fa

te
(s

ag
1.

02
 

1.
17

 
1.

31
 

1.
83

 
1.

29
 

1.
25

1.
33

 
1.

29
 

.9
8

.7
5

 
.7

3
,7

5
 

.9
0 

,

0.
92

C
W

o-
 

ri
de

 
(C

D

0
.4

0
 

.4
0

 
.4

8
 

.9
0

 
.4

8
 

.5
1

.5
4 

.4
8
 

.0
4
 

; 
.1

0
 

.1
9 

.2
3 

.3
1

0
.2

3

F
lo

o-
 

ri
de

 
<F

)

N
i

 
tr

at
e 

(N
O

,)

0
.0

2
 

.0
1 

.0
3 

.0
4
 

.0
3 

.0
3

.0
3 

.0
2 

.0
2
 

.0
2
 

.0
3 

.0
2 

.0
2

0.
02

B
or

on
 

<B
) 

pp
m

0.
08

 
.0

8 
.0

6 
.1

6 
.0

7 
.0

8

.0
8
 

.0
7 

.0
2
 

.0
3 

.0
6 

.0
6 

.0
5

0
.0

5

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 24

6 
26

2 
27

4 
36

2 
28

2 
28

2

28
8 

27
2 

23
0 

20
0 

18
8 

20
2 

21
8

22
4

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
33

 
.3

6 
.3

7
 

.4
9
 

.3
8 

.3
8

.3
9
 

.3
7 

.3
1 

.2
7 

.2
6 

.2
7 

.3
0

0.
30

T
ot

al
 

to
ns

69
,1

00
 

60
, 1

60
 

48
,5

40
 

3,
42

0 
53

,7
30

 
49

, 5
10

55
, 2

60
 

70
,4

50
 

25
7,

 2
00

 
20

3,
70

0 
19

8,
40

0 
14

2,
 1

00
 

10
7,

 1
00

1,
30

5,
00

0

P
er

 
ce

nt
 

so
 

di
um 11

 
12

 
12

 
16

 
13

 
13 13

 
13

 
11

 
11

 
10

 
11

 
12 11

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0
.4

 
.4

 
.4

 
.6

 
.4

 
.4 .4

 
.4

 
.3

 
.3

 
.3

 
.3

 
.4

0
.3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

41
5 

44
4 

46
1 

59
5 

47
4 

48
0

49
1 

46
2 

37
5 

33
2 

32
1 

34
1 

37
1

37
5

PH 7
.4

 
7
.2

 
7
.6

 
7.

8 
7.

6 
7.

7

7
.9

 
8.

0 
7
.9

 
7
.5

 
7.

4 
7
.5

 
7
.9 -



SN
AK

E 
RI
VE
R 

MA
IN
 
ST
EM
 C
on
ti
nu
ed
 

13
-1
54
5.
 

SN
AK
E 

RI
VE

R 
AT
 K
IN

G 
HI

LL
, 

ID
AH
O

L
O
C
A
T
I
O
N
.
 
A
t
 
co
un
ty
 
hi

gh
wa

y 
br
id
ge
, 

ab
ou
t 

40
0 

ya
rd

s 
do
wn
st
re
am
 f

ro
m 

ga
gi
ng
 
st

at
io

n 
at

 
Ki
ng
 H

il
l,

 
El

mo
re

 
Co
un
ty
, 

an
d 

20
 m

il
es

 
do

wn
 

st
re

am
 
fr
om
 M

al
ad

 
Ri
ve
r.

DR
AI

NA
GE
 A
R
E
A
.
 
3
5
,
8
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
 

RE
CO
RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

Ma
rc
h 

19
51
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ma
rc
h 

19
51
 
to
 
Se
pt
em
be
r 

19
58
. 

EX
TR

EM
ES

, 
19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
57
3 

mi
cr
om
ho
s 

Oc
t.

 
10
; 

mi
ni

mu
m 

da
il
y,
 
41
3 

mi
cr

om
ho

s 
Ju
ne
 
1.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
27

 
Oc

t.
 
1-

31
, 

No
v.

 
1-
30
, 

De
c.

 
1-
31
, 

Au
g.

 
8-
31
, 

Se
pt
. 

16
-3

0;
 
mi

ni
mu

m,
 
24
 A

pr
. 

1-
30
, 

Ma
y 

16
-3

1.
 

EX
TR

EM
ES

, 
1
9
5
1
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
59
4 
mi

cr
om

ho
s 

Oc
t.
 
3,
 
19
52
; 

mi
ni
mu
m 

da
il
y,
 
39
4 

mi
cr

om
ho

s 
Ma
y 

7,
 
19
52
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
29

 
Ju

ly
 
21
-3
1,
 
19
51
; 

mi
ni
mu
m,
 
17
 
Ap

r.
 
1-

10
, 

19
51

.
R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo

r 
di

ss
ol

ve
d 

so
li

ds
 
ar

e 
re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp
ec
if
ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di

st
ri

ct
 
of

fi
ce

 
at
 
Po

rt
la

nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa

te
r 

ye
ar

 
Oc

to
be

r 
19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi
ve
n 

in
 W

SP
 
15
67
.

Ch
em

ic
al

 a
na
ly
se
s,
 
wa

te
r 
ye
ar
 O
ct
ob
er
 1
95

7 
to

 S
ep

te
mb

er
 1
95
8

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

 
. 

N
ov

. 
1

-3
0

..
..

..
.

D
ec

. 
1
-3

1
..
..
..
.

Ja
n.

 
1-

31
, 

19
58

 .
 

F
eb

. 
1
-2

8
..
..
..
.

A
pr

. 
1

-3
0

..
..

..
.

M
ay

 1
6-

31
 
..
..
..

Ju
ly

 1
-1

9.
 .
..
..
..

Ju
ly

 2
0-

A
ug

. 
7 

. .
 

A
ug

. 
8
-3

1
..
..
..
.

Se
pt

. 
1-

15
 
..
..
..

Se
pt

. 
16

-3
0 

..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

60
8,

00
0 

55
5,

 2
00

 
27

8,
90

0 
63

7,
90

0 
60

6,
 5

00
 

67
3,

60
0 

68
5,

10
0 

29
7,

00
0

31
6,

00
0 

54
1,

60
0 

29
1,

60
0 

31
3,

20
0 

40
0,

40
0 

26
5,

50
0 

27
6,

70
0

7,
07

4,
50

0

S
il

ic
a 

(S
iO

,) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a) 2.
50

 
2.

59
 

2.
50

 
2.

69
 

2.
50

 
2.

30
 

2.
35

 
2.

30

2.
20

 
2.

30
 

2.
30

 
2.

30
 

2.
45

 
2.

50
 

2.
45

2.
50

M
ag

ne
 

si
um

 
(M

g)

1.
73

 
1
.6

4
, 

1.
64

 
1.

43
 

1.
46

 
1.

66
 

1.
49

 
1.

42

1.
36

 
1.

62
 

1.
66

 
1.

74
 

1.
79

 
1.

72
 

1.
83

1.
56

So
 

di
um

 
(N

a) 1.
57

 
1.

57
 

1.
52

 
1.

44
 

1.
35

 
1.

30
 

1.
22

 
1.

22

1.
13

 
1.

30
 

1.
39

 
1.

44
 

1.
48

 
1.

52
 

1.
57

1.
39

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
3)

3.
72

 
3.

74
 

3.
67

 
3.

64
 

3.
46

 
a3

.3
7
 

3.
34

 
3.

28

3.
13

 
3.

44
 

3.
54

 
3.

57
 

3.
65

 
3.

72
 

3.
75

3.
51

S
ul

- 
fa

te
 

(S
O

J

1.
27

 
1.

25
 

1.
25

 
1.

17
 

1.
08

 
1.

06
 

1.
08

 
1.

02 .9
4 

1.
10

 
1.

15
 

1.
17

 
1.

19
 

1.
25

 
1.

27

1.
15

C
hl

o
 

ri
de

 
(C

l)

0.
76

 
.7

3 
.7

3 
.7

6 
.7

0 
.7

0 
.6

5 
.5

9

.5
4 

.6
8 

.7
0 

.7
0 

.6
8 

.7
3 

.7
3

0.
70

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
06

 
.0

7 
.0

6 
.0

5 
.0

6 
.0

5 
.0

5 
.0

4

.0
4 

.0
5 

.0
5 

.0
6 

.0
5 

.0
6 

.0
6

0.
05

B
or

on
 

(B
) 

pp
m

0.
06

 
.0

3 
.0

5 
.1

0
 

.1
0 

.0
7 

.0
9 

.1
2

.1
1 

.0
9

.0
6 

.0
9

0.
08

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n

35
0 

34
5 

33
9 

33
4 

32
1 

30
8 

30
2 

29
6

27
8 

31
1 

32
8 

32
6 

34
0 

34
8 

35
5

32
5

T
on

s 
p

er
 

ac
re

- 
fo

ot
0.

48
 

.4
7 

.4
6 

.4
5 

.4
4 

.4
2 

.4
1 

.4
0

.3
8 

.4
2 

.4
5 

.4
4 

.4
6 

.4
7 

.4
8

0.
44

T
ot

al
 

to
ns

29
1,

80
0 

26
0,

90
0 

27
8,

 9
00

 
28

7,
10

0 
26

6,
90

0 
28

2,
 9

00
 

28
0,

90
0 

11
8,

80
0

12
0,

10
0 

22
7,

50
0 

13
1,

20
0 

13
7,

80
0 

18
4,

20
0 

12
4,

80
0 

13
2,

80
0

3,
11

3,
00

0

P
er

 
ce

nt
 

so
 

di
um 27

 
27

 
27

 
26

 
25

 
25

 
24

 
25 24

 
25

 
26

 
26

 
27

 
26

 
27 26

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

1.
1 

1.
1 

1.
1 

1.
0 

1.
0 .9
 

.9
 

.9 .8
 

.9
 

1.
0 

1.
0 

1.
0 

1.
1 

1.
1

1.
0

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)
55

3 
54

8 
54

3 
53

7 
51

9 
49

9 
48

3 
46

1

43
6 

48
8 

50
4 

50
8 

52
6 

53
5 

54
4

51
5

PH 7.
9 

8.
0 

7.
9 

8.
0 

8.
0 

8.
4 

8.
0 

7.
7

7.
6 

7
.9

 
7.

7 
7.

9 
7.

7 
7.

7 
7.

8 --

a 
In
cl
ud
es
 0
.2
7 

eq
ui

va
le

nt
 o
f 
ca
rb
on
at
e 
(C

O3
).



SN
AK
E 
RI
VE
R 

MA
IN
 
ST

EM
 C

on
ti

nu
ed

SN
AK

E 
RI
VE
R 
AT

 C
EN

TR
AL

 
FE
RR
Y 

NE
AR
 P

OM
ER

OY
, 

WA
SH

.

L
O
C
A
T
I
O
N
.
 
A
t
 
br

id
ge

 
on
 U

. 
S.

 
Hi
gh
wa
y 

29
5 

at
 
Ce
nt
ra
l 

Fe
rr
y,
 
Ga

rf
ie

ld
 
Co
un
ty
, 

14
 m

il
es
 
no

rt
hw

es
t 

of
 
Po
me
ro
y,
 
an

d 
ab

ou
t 

36
 m

il
es

 
do

wn
 

st
re

am
 
fr
om
 
ga
gi
ng
 
st

at
io

n 
ne
ar
 C

la
rk
st
on
.

DR
AI

NA
GE

 A
R
E
A
.
 
1
0
3
,
2
0
0
 
sq

ua
re

 m
il

es
, 

ap
pr
ox
im
at
el
y 

(a
bo

ve
 
ga
gi
ng
 
st
at
io
n)
.

Oc
to
be
r 

19
55
 
to
 
Ju

ly
 
19
58
.

RE
CO

RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
:

Wa
te
r 

te
mp
er
at
ur
es
: 

Oc
to
be
r 

19
55

 
to
 
Ju

ly
 
19
58
. 

EX
TR
EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m,

mi
ni
mu
m,
 
61
 
mi
cr
om
ho
s 

Ma
r.
 
24
-3
0.

41
8 

mi
cr

om
ho

s 
Oc
t.
 
1-

31
;

Pe
rc
en
t 

so
di

um
: 

Ma
xi

mu
m,

 
39
 
Oc

t.
 
1-

31
; 

mi
ni

mu
m,

'2
6 

Ma
r.
 
24
-3
0.
 

EX
TR
EM
ES
, 

1
9
5
5
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
44
9 

mi
cr
om
ho
s 

Oc
t.

 
18
, 

19
56
; 

mi
ni
mu
m,
 
61

 
mi

cr
om

ho
s 

Ma
r.
 
24
-3
0,
 
19
58
.

Pe
rc
en
t 

so
di

um
: 

Ma
xi

mu
m,

 
39
 O

ct
. 

1-
31
, 

19
57

; 
mi
ni
mu
m,
 
25
 M

ar
. 

20
-2
4,
 
26

-2
9,

 
Ap

r.
 
2-

7,
 
9-
14
, 

16
-2
1,
 
23
-2
6,
 
30

, 
19
56
, 

Ma
y 

22
-3
1,
19
57
. 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of
fi
ce
 
at
 
Po
rt
la
nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

ga
gi

ng
 
st

at
io

n 
ne
ar
 C

la
rk
st
on
 
fo
r 

wa
te
r 

ye
ar
 O

ct
ob
er
 
19
57
 
to
 
Se

pt
em

be
r 

19
58
 
gi
ve
n 

in
 W
SP
 
15
67
. 

No
 
ap

pr
ec

ia
bl

e 
in

fl
ow

 b
et
we
en
 
sa

mp
li

ng
 
po

in
t 

an
d 

ga
gi

ng
 
st
at
io
n 

ex
ce
pt
 
du
ri
ng
 
pe

ri
od

s 
of

 
he

av
y 

lo
ca
l 

ru
no

ff
.

Ch
em

ic
al

 a
na
ly
se
s,
 w

at
er
 y
ea
r 
Oc
to
be
r 
19

57
 t
o 
Ju
ly
 1
95

8

D
at

e 
, 

of
 

co
ll

ec
ti

on

O
ct

. 
1-

31
, 

19
57

 .
. 

N
ov

. 
1-

30
. 
..
..
..
.

D
ec

. 
1

-3
1
..
..
..
..

Ja
n.

 
1-

21
, 

19
58

...

F
eb

. 
1

-1
1
..
..
..
..

F
eb

. 
1
2
-2

3
..
..
..
.

F
eb

. 
24

-M
ar

. 
5 

. .
 

M
ar

. 
6-

12
 .
..
..
..

M
ar

. 
13

-2
3 

..
..
..

M
ar

. 
24

-3
0 

..
..
..

M
ar

. 
31

-A
pr

. 
21

 .
 

M
ay

 2
2-

 Ju
ne

 1
4 

. .
 

Ju
ne

 1
5-

Ju
ly

 2
 
..
.

T
ot

al
 o

r 
w

ei
gh

te
d

R
un

of
f 

(a
cr

e-
 

fe
et

)

1,
 5

72
, 0

00
 

1,
40

3,
00

0 
1,

 6
33

, 0
00

 
1,

 0
40

, 0
00

 
53

6,
 1

00
 

75
0,

 1
00

 
1,

34
4,

00
0 

1,
23

8,
00

0

54
2,

 3
00

 
82

1,
 2

00
 

75
5,

90
0 

3,
 3

96
, 0

00
 

7,
97

6,
00

0 
2,

72
0,

00
0 

91
2,

 4
00

26
, 6

40
, 0

00

S
il

ic
a 

(S
i0

2)
 

pp
m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
70

 
1.

85
 

1.
70

 
1.

65
 

1.
20

 
1.

20
 

1.
00

 
1.

00 .7
0 

.6
0 

.3
1 

.4
6 

.6
0 

.7
0 

1.
25

0.
90

M
ag

ne
 

si
um

 
(M

g)

1.
15

 
.9

0 
.9

0 
.9

9 
.7

2 
.6

8 
.5

4 
.6

4

.2
8 

.2
4 

.1
3 

.2
0 

.2
2 

.2
6 

.6
7

0.
46

So
 

di
um

 
(N

a)

1.
70

 
1.

30
 

1.
17

 
1.

26
 

.9
1 

.8
3 

.6
5 

.7
0

.4
3 

.3
8 

.1
6 

.3
0 

.3
6 

.3
7 

1.
09

0.
65

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

09
)

2.
74

 
2.

64
 

2.
46

 
2.

52
 

1.
88

 
1.

87
 

1.
54

 
1.

64

1.
07

 
.9

3 
.5

1 
.7

4 
.9

0 
1.

03
 

1.
98

1.
39

S
ul

- 
fa

te
 

(S
O

J

1.
08

 
1.

00
 

.9
0 

.9
4 

.6
5 

.5
6 

.4
4 

.4
8

.2
9 

.2
5 

.1
0 

.1
9 

.2
1 

.2
3 

.7
5

0.
44

C
hl

o
 

ri
de

 
(C

l)

0.
48

 
.4

5 
.3

9 
.4

8 
.3

4 
.2

8 
.2

0 
.2

4

.1
3 

.0
2 

.0
1 

.0
7 

.0
8 

.0
8 

.3
4

0.
19

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
03

 
.0

4 
.0

4 
.0

0 
.0

1 
.0

3 
.0

3 
.0

3

.0
1 

.0
2 

.0
0 

.0
0 

.0
1 

.0
1 

.0
1

0.
01

B
or

on
 

(B
) 

PP
m

0.
04

 
.0

7 
.0

8 
.0

2

.0
8

.0
4

.0
0 

.0
0 

.0
0 

.0
6 --

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

li
on 26
4 

24
7 

23
8 

22
3 

17
2 

17
6 

15
2 

15
9

10
0 99
 

58
 

72
 

87
 

93
 

19
0

13
3

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
36

 
.3

4 
.3

2 
.3

0 
.2

3 
.2

4 
.2

1 
.2

2

.1
4 

.1
3 

.0
8 

.1
0 

.1
2 

.1
3 

.2
6

0.
18

T
ot

al
 

to
ns 56

5,
 9

00
 

47
7,

 0
00

 
52

2,
 6

00
 

31
2,

 0
00

 
12

3,
 3

00
 

18
0,

 0
00

 
28

2,
 2

00
 

27
2,

40
0

75
,9

20
 

10
6,

 8
00

 
60

, 4
70

 
33

9,
 6

00
 

95
7,

 1
00

 
35

3,
 6

00
 

23
7,

 2
00

4,
 7

95
, 0

00

P
er

 
ce

nt
 

so
 

di
um 39

 
31

 
31

 
32

 
32

 
30

 
29

 
29 29

 
31

 
26

 
30

 
30

 
27

 
32 32

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

1.
4 

1.
1 

1.
0 

1.
1 .9
 

.9
 

.7
 

.8 .6
 

.6
 

.3
 

.5
 

.6
 

.5
 

1.
1

0.
8

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

41
8 

40
6 

37
9 

38
6 

28
4 

26
7 

22
0 

23
5

14
7 

12
6 61
 

98
 

12
1 

13
3 

29
9

20
1

pH 7.
7 

7.
8 

7
.7

 
8

.0
 

8
.2

 
8

.0
 

8
.0

 
7
.8

7
.9

 
7
.6

 
6.

9 
7

.0
 

6.
9 

7
.0

 
7.

3 --



BO
IS

E 
RI
VE
R 
BA
SI
N

13
-2

12
5.

 
BO
IS
E 

RI
VE
R 

AT
 N

OT
US
, 

ID
AH

O

L
O
C
A
T
I
O
N
.
 
A
t
 
st

ee
l 

hi
gh

wa
y 

br
id

ge
, 

1,
10

0 
fe
et
 
do

wn
st

re
am

 
fr

om
 g

ag
in
g 

st
at
io
n,
 

an
d 

7 
mi
le
s 

no
rt
hw
es
t 

of
 C

al
dw
el
l.

a 
qu
ar
te
r 

of
 
a 
mi

le
 
so
ut
he
as
t 

of
 
No
tu
s,
 
Ca

ny
on

 C
ou

nt
y,

DR
AI
NA
GE
 A
R
E
A
.
 
3
,
8
2
0
 
sq

ua
re

 
mi
le
s,
 
ap

pr
ox

im
at

el
y.

RE
CO
RD
S 

AV
AI
LA
BL
E.
--
Ch
em
ic
al
 
an

al
ys

es
: 

Ja
nu

ar
y 

19
39

 
to
 J

an
ua

ry
 
19
40
, 

No
ve

mb
er

 
19

50
 
to
 
Se
pt
em
be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

No
ve

mb
er

 
19
50
 t

o 
Se

pt
em

be
r 

19
58
.

Se
di

me
nt

 
re

co
rd

s:
 

Ja
nu

ar
y 

19
39

 
to
 
Ju

ne
 
19
40
. 

EX
TR

EM
ES

, 
19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
72
2 

mi
cr

om
ho

s 
Ja

n.
 
2;
 
mi
ni
mu
m 

da
il

y 
11

7 
mi
cr
om
ho
s 

Ma
y 

18
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
50
 
Ju

ly
 
19
-3
1.
 
Au

g.
 
1-

8;
 
mi
ni
mu
m,
 
30
 
Ma
y 

1-
15
.

EX
TR

EM
ES

, 
19
39
-4
0,
 
19

50
-5

8.
 S

pe
ci

fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
1,

47
0 
mi

cr
om

ho
s 

Ju
ly

 
30

, 
Au
g.
 
26
, 

19
39
; 

mi
ni
mu
m 

da
il
y,
 
82

 m
ic

ro
mh

os
 

Ap
r.
 
27
, 

19
52
.

Pe
rc

en
t 

so
di
um
: 

Ma
xi

mu
m,

 
64
 
Se

pt
. 

1-
10
, 

19
39
; 

mi
ni
mu
m,
 
25

 A
pr
. 

11
-2

0,
 
19
51
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0*
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st

ri
ct

 
of

fi
ce

 
at
 
Po
rt
la
nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 
wa
te
r 

ye
ar

 O
ct

ob
er

 
19
57
 
to
 
Se
pt
em
be
r 

19
58

 
gi
ve
n 

in
 W

SP
 
15
67
.

Ch
em
ic
al
 a
na

ly
se

s,
 w

at
er

 y
ea

r 
Oc
to
be
r 
19
57
 t
o 
Se

pt
em

be
r 
19

58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

18
, 

19
57

. 
O

ct
. 

1
9
-3

1
..
..
..

N
ov

. 
1-

30
 .

..
..
.

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 
1-

31
. 

19
58

 .
 

F
eb

. 
1-

13
 .

..
..
.

F
eb

. 
14

-1
9 

..
..
.

F
eb

. 
20

-2
7 

..
..
.

F
eb

. 
28

 -M
ar

. 
4
. 

M
ar

. 
5

-8
..

..
..

.

M
ar

. 
9
-3

1
..
..
..

A
pr

. 
1-

12
 .

..
..
.

A
pr

. 
13

-2
3,

25
-3

0 
A

pr
. 

24
 .

..
..
..
.

M
ay

 1
-1

5 
..

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

. 4
3,

 5
70

 
24

, 6
20

 
45

, 6
20

 
43

, 4
90

 
38

, 7
80

18
, 4

90
 

39
, 7

50
 

19
, 6

30
 

26
, 5

70
 

19
, 6

80

18
6,

 3
00

 
95

,4
80

 
11

6,
40

0 
5,

35
5 

13
8,

 0
00

S
il

ic
a

(si
Oj

)
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
80

 
2.

50
 

2.
99

 
3.

14
 

3.
29

2.
89

 
1.

60
 

2.
15

 
1.

10
 

1.
45 .9
0 

.9
0 

.7
5 

1.
15

 
.8

0

M
ag

ne
 

si
um

 
(M

g)

0.
73

 
1.

15
 

1.
15

 
1.

07
 

1.
15

1.
11

 
.3

6 
.9

3 
.3

8 
.5

9

.2
6 

.2
2 

.2
5 

.1
7 

.1
4

S
o

 
di

um
 

(N
a)

2.
00

 
2.

87
 

3.
04

 
3.

04
 

2.
91

2.
83

 
.9

1 
2.

31
 

.8
3 

1.
39 .6
5 

.6
1 

.4
8 

.5
2 

.4
4

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
j)

3.
11

 
4.

28
 

4.
75

 
4.

82
 

5.
08

4.
56

 
2.

07
 

3.
39

 
1.

59
 

2.
26

1.
31

 
1.

28
 

1.
15

 
al

.5
3
 

1.
11

S
ul

- 
fa

te
 

(S
O

J

1.
15

 
1.

62
 

1.
85

 
1.

81
 

.7
7

1.
69

 
.5

6 
1.

48
 

.5
0 

.9
0

.4
0 

.3
3 

.2
5

.2
3

C
hl

o
 

ri
de

 
(C

l)

0.
34

 
.5

1 
.5

4 
.5

1 
.5

4

.5
4 

.1
7 

.4
5 

.1
0 

.2
8

.1
0 

.1
1 

.0
7 

.0
4 

.0
8

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
05

 
.0

7 
.0

9 
.0

8 
.0

6

.0
9 

.0
7 

.1
1 

.0
5 

.0
7

.0
4 

.0
3 

.0
3 

.0
0 

.0
3

B
or

on
 

(B
) 

pp
m

0.
06 .0
3 

.0
5 

.0
9

.1
2 

.1
1

.0
8 

.0
4

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 28
3

40
1 

43
2 

43
8 

45
1

42
2 

17
7 

33
4 

15
0 

22
7

11
5 

11
6 

10
1 

11
8 

10
1

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
38

 
.5

5 
.5

9 
.6

0 
.6

1

.5
7 

.2
4 

.4
5 

.2
0 

.3
6

.1
3 

.1
6 

.1
4 

.1
6 

.1
4

T
ot

al
 

to
ns

16
, 5

60
 

13
,5

40
 

26
, 9

20
 

26
,0

90
 

23
, 6

60

10
, 5

40
 

9,
54

0 
8,

83
4 

5,
31

4 
7,

08
5

24
, 2

20
 

15
, 2

80
 

16
, 3

00
 

85
7 

19
,3

20

P
er

 
ce

nt
 

so
 

di
um 43

 
44

 
42

 
42

 
45 41

 
32

 
43

 
37

 
40 35

 
35

 
32 30

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

1.
8 

2.
1 

2.
1 

2.
1 

2.
0

2.
0 .9
 

1.
9 

1.
0 

1.
4 .9
 

.8
 

.7
 

.6
 

.6

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

44
7 

62
2 

66
7 

67
7 

68
4

64
6 

28
5 

53
2 

23
3 

34
8

18
2 

16
9 

14
7 

23
1 

14
2

PH 8.
1 

7
.6

 
7
.7

 
7.

7 
8
.0 7.
9 

7.
4 

7.
8 

7.
5 

8
.2

7
.5

 
7.

3 
7.

3 
10

.2
 

7.
4

a 
In
cl
ud
es
 1
.5
0 
eq
ui
va
le
nt
s 
or
 c
ar

bo
na

te
 (
CO

S)
.



M
ay

 1
6-

31
, 

19
58

Ju
ne

 1
6-

23
. 
..
..
.

Ju
ne

 2
9-

Ju
ly

 5
 .

 . 

Ju
ly

 6
-1

8 
..
..
..
.

Ju
ly

 1
9-

A
ug

. 
8 

. .
 

A
ug

. 
9-

31
 .

..
..
.

Se
pt

. 
1
-1

0
..

Se
pt

. 
1
1

-3
0

..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..
.

16
3,

 4
00

 
12

0,
40

0
41

,4
00

14
, 6

30
6,

65
5 

6,
04

8
16

, 1
60

 
16

,8
70

12
,9

50
24

,9
80

1,
 2

85
, 0

00

0.
00

 
.7

0
.7

0
1.

05
1.

60
 

1.
90

2.
00

 
2.

15
1.

85
2.

10

1.
25

0.
18

 
.1

8
.3

2
.3

5
.6

8 

.9
4

.8
0 

.8
9

.9
9

1.
10

0.
42

0.
44

 
.5

2
.7

0
1.

04
1.

87
 

2.
39

2.
61

 
2.

87
2.

35
2.

44

1.
09

0.
95

 
1.

07
1.

25
1.

74
2.

82
 

3.
54

3.
47

 
3.

87
3.

54
3.

74

1.
95

0.
20

 
.2

9
.3

5
.5

6
1.

04
 

1.
46

1.
29

 
1.

52
1.

33
1.

46

0.
60

0.
14

 
.1

0
.1

3
.2

0
.3

4 

.4
8

.4
5 

.5
6

.4
2

.4
2

0.
20

0.
03

 
.0

2
.0

2
.0

3
.0

5 

.0
4

.0
5 

.0
5

.0
5

.0
6

0.
.0

4

0.
01

 
.0

4 __ .0
3

.0
9

.0
9 -

87
 

96 10
9

15
3

26
3 

34
8

33
3 

37
8

33
8

35
9

17
8

0.
12

 
.1

3
.1

5
.2

1
.3

6

.4
7

.4
5 

.5
1

.4
6

.4
9

0.
18

19
,6

10
 

15
,6

50
6,

21
0

3,
07

2
2,

39
6 

2,
84

3
7,

27
2 

8,
60

4
5,

95
7

12
,2

40

23
1,

 0
00

33
 

35 40 41 44
 

43 50
 

48 44 43 39

0.
7 .8 1
.0

1.
2

1.
8 

2.
0

2.
2 

2.
3

2.
0

1.
7

1.
2

12
4 

14
4

16
7

24
2

39
8 

52
4

49
9 

56
5

50
5

53
3

27
0

7
.3

 
7
.0

7
 

9

7.
3

7
.4

 

7
.5

7
.4

7
,5 7
,6

7
.5 -



PA
RT

 
14
. 

PA
CI
FI
C 

SL
OP
E 

BA
SI
NS
 
IN

 O
RE
GO
N 
AN
D 

LO
WE
R 
CO

LU
MB

IA
 
RI

VE
R 
BA

SI
N

CO
LU

MB
IA

 
RI

VE
R 

MA
IN
 
ST

EM
 

14
-1
05
7.
 

CO
LU

MB
IA
 
RI
VE
R 
AT
 
MA

RY
HI

LL
 
FE
RR
Y 
NE

AR
 R

UF
US
, 

OR
EG
.

LO
CA
TI
ON
 
(r
ev
is
ed
).
 A
t 

Ma
ry
hi
ll
 
Fe

rr
y 

ab
ou
t 

2$
 
mi
le
s 

do
wn
st
re
am
 f

ro
m 

Ru
fu

s.
 
Sh

er
ma

n 
Co
un
ty
, 

ab
ou

t 
6 

mi
le
s 

up
st

re
am

 
fr
om

 
th
e 

De
sc
hu
te
s 

Ri
ve
r,
 
an
d 

ab
ou
t 

20
 m

il
es

 
up

st
re

am
 f

ro
m 

ga
gi

ng
 
st

at
io
n 

at
 
Th
e 

Da
ll
es
, 

Wa
sc
o 

Co
un
ty
.

DR
AI

NA
GE
 A
R
E
A
.
 
2
3
7
,
0
0
0
 
sq

ua
re

 m
il
es
, 

ap
pr
ox
im
at
el
y 

(a
bo
ve
 
ga
gi
ng
 s

ta
ti

on
 
at
 
Th
e 

Da
ll

es
).

RE
CO

RD
S 

AV
AI

LA
BL

E.
--

Ch
em

ic
al

 
an
al
ys
es
: 

De
ce

mb
er

 
19
50
 
to
 
Se
pt
em
be
r 

19
58
. 

Wa
te
r 

te
mp
er
at
ur
es
: 

De
ce

mb
er

 
19
50
 
to
 
Se

pt
em

be
r 

19
58
.

EX
TR

EM
ES
, 

1
9
5
7
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
24
0 

mi
cr
om
ho
s 

De
c.

 
3;

 
mi
ni
mu
m 

da
il
y,
 
10
3 

mi
cr
om
ho
s 

Ma
y 

30
.

EX
TR

EM
ES

, 
1
9
5
0
-
5
8
.
 
S
p
e
c
i
f
i
c
 
co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il
y,
 
32
4 

mi
cr

om
ho

s 
De

c.
 
7,

 
19
55
; 

mi
ni
mu
m 

da
il

y,
 
10
2 

mi
cr
om
ho
s 

Ma
y 

27
, 

19
56
.

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt

ed
 
fo
r 

di
ss

ol
ve

d 
so

li
ds

 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of

 
sp
ec
if
ic
 
co

nd
uc

ta
nc

e 
of

 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of
fi
ce
 
at

 
Po
rt
la
nd
, 

Or
eg

. 
Re

co
rd

s 
of

 
di
sc
ha
rg
e 

fo
r 

ga
gi

ng
 
st

at
io

n 
at
 
Th
e 

Da
ll
es
 
fo
r 

wa
te
r 

ye
ar

 
Oc
to
be
r 

19
57
 
to
 
Se
pt
em
be
r 

19
58
 
gi

ve
n 

in
 W

SP
 
15
68
. 

Di
sc

ha
rg

e 
re

co
rd

s 
in

cl
ud

e 
th
e 

fl
ow
 
of

 
th
e 

De
sc
hu
te
s 

Ri
ve
r,
 
wh
ic
h 

on
 
th
e 

av
er

ag
e 

am
ou

nt
s 

to
 
le
ss
 
th

an
 
5 

pe
r

 
ce
nt
 
of
 
th

e 
fl
ow
 
at
 
th
e 

ga
gi

ng
 
st

at
io

n.

Ch
em

ic
al

 a
na

ly
se
s,
 w

at
er

 y
ea
r 
Oc
to
be
r 
19
57
 t
o 
Se
pt
em
be
r 
19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

. 
N

ov
. 

1-
30

 .
..
..
.

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 1
-3

1,
 

19
58

 . 
F

eb
. 

1-
16

 .
..
..
.

F
eb

. 
17

-2
8 

..
..

.
M

ar
. 

1
-3

1
..

..
..

A
pr

. 
1-

17
 .
..
..
.

A
pr

. 
18

-2
2 

..
..

.
A

pr
. 

23
-3

0 
..

..
.

IW
Ia

xr
 

1 
-Q

M
ay

 1
0
-1

7
..
..
..

M
av

 1
8-

31
 .
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

6,
 1

21
, 0

00
 

5,
 6

73
, 0

00
 

5,
 9

42
, 0

00
 

6,
 1

47
, 0

00
 

3,
 7

49
, 0

00
 

4,
 5

22
, 0

00
 

9,
 3

54
, 0

00

5,
 7

20
, 0

00
 

2,
 6

26
, 0

00
 

4,
 1

63
, 0

00
 

4,
 5

00
, 0

00
 

5,
 3

28
, 0

00
 

14
. 4

90
. 0

00

S
il

ic
a 

(S
iO

j)
 

pp
m

9
.4

 

18 15

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

1.
25

 

1.
25

1.
10

M
ag

ne
 

si
um

 
(M

g)

0.
55

 

.5
5

.4
0

So
 

di
um

 
(N

a)

0.
52

 
.4

8 
.4

8 
.4

4 
.4

4 
.3

9 
.3

9

.3
7 

.3
3 

.2
6 

.2
9 

.2
3 

.1
7

P
ot

as
 

si
um

 
(K

)

0.
05

 

.0
5

.0
5

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

1.
66

 
1.

67
 

1.
70

 
1.

67
 

1.
64

 
1.

44
 

1.
57

1.
46

 
1.

29
 

1.
13

 
1.

25
 

1.
07

 
.8

9

S
ul

- 
fa

te
 

(S
0<

)

0.
48

 

.4
2

.3
3

C
hl

o
 

ri
de

 
(C

l)

0.
15

 

.1
6

.1
1

F
lu

o-
 

ri
de

 
(F

)

0.
01

 

.0
1

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
01

 

.0
0

.0
2

B
or

on
 

(B
) 

pp
m

0.
04

 

.0
4

.0
2

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 13

4 
13

6 
13

8 
13

5 
13

8 
12

8 
12

6

12
4 

11
1 96

 
10

5 90
 

76

T
on

s 
p

er
 

ac
re

- 
fo

ot

0.
18

 
.1

8 
.1

9 
.1

8 
.1

9 
.1

7 
.1

7

.1
7 

.1
5 

.1
3 

.1
4 

.1
2 

.1
0

T
ot

al
 

to
ns

1,
 1

02
, 0

00
 

1,
02

1,
00

0 
1,

12
9,

00
0 

1,
 1

06
, 0

00
 

71
2,

30
0 

76
8,

 7
00

 
1,

59
0,

00
0

97
2,

40
0 

39
3,

 9
00

 
54

1,
20

0 
63

0,
 0

00
 

63
9,

40
0 

1,
44

9,
00

0

P
er

 
ce

nt
 

so
- 

di
U

m 22
 

19 19

So
 

di
um

 
ad

so
rp

 
tio

n 
ra

ti
o

0.
5 .5 .4

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

23
0 

23
1 

23
1 

22
3 

22
1 

18
8 

19
8

18
8 

16
8 

14
0 

15
7 

13
3 

11
3

PH 7.
5 

7.
5 

7
.6

 
7.

9 
7.

7 
7.

4 
8
.0 7.
7 

7
.9

 
8.

1 
7.

5 
7.

5 
7

.2



Ju
ne

 1
-2

2,
 

19
58

 .

Ju
ly

 1
-3

1 
..
..
..
.

A
ug

. 
1-

13
 .

..
..
.

A
ug

. 
14

-3
1 

..
..

.
S

ep
t. 

1
-1

4
..

..
..

T
ot

al
 o

r 
w

ei
gh

te
d

av
er

ag
e 

..
..

.

21
,6

30
,0

00
 

5,
 3

53
, 0

00
 

12
, 3

70
, 0

00
 

3,
 4

16
, 0

00
 

4,
 0

03
, 0

00
 

2,
 6

90
, 0

00
 

3,
 0

55
, 0

00

13
0,

80
0,

00
0

7
.2 ~

0.
90 -

0.
48 -

0.
17

 
.1

7 
.1

6 
.2

5 
.2

9 
.2

3 
.4

8

0.
29

0.
03

1.
02

 
1.

51
 

1.
28

 
1.

31
 

1.
34

 
1.

29

0.
25

0.
05

0.
01

0.
00

0.
02

79
 

10
9 91
 

10
0 

10
2 97
 

13
3

10
6

0.
11

 
.1

5 
.1

2 
.1

4 
.1

4 
.1

3 
.1

8

0.
14

2,
 3

79
, 0

00
 

80
3,

 0
00

 
1,

 4
84

, 0
00

 
47

8,
 2

00
 

56
0,

 4
00

 
34

9,
 7

00
 

54
9,

90
0

18
, 3

10
, 0

00

10 --

0
.2 -

12
1 

17
2 

14
9 

16
5 

17
2 

16
2 

22
0

16
7

7.
1 

7.
1 

7
.0

 
7
.0

 
7.

1 
7
.0 --



WI
LL
AM
ET
TE
 
RI
VE
R 
BA
SI
N 

14
-1

91
0.

 
WI

LL
AM

ET
TE

 
RI
VE
R 
AT

 
SA
LE
M,
 
OR

EG
.

L
O
C
A
T
I
O
N
.
 
A
t
 
br
id
ge
 
on
 O
re
go
n 

Hi
gh

wa
y 

22
, 

30
0 

fe
et
 
do
wn
st
re
am
 f

ro
m 

ga
gi
ng
 s

ta
ti

on
 
at

 
Sa
le
m,
 
Ma
ri
on
 C

ou
nt

y.
DR
AI
NA

GE
 
A
R
E
A
.
 
7
,
2
8
0
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
RE

CO
RD
S 
AV
AI
LA
BL
E.
 C
he
mi
ca
l 

an
al
ys
es
: 

Au
gu

st
 
to

 D
ec
em

be
r 

19
10
, 

Au
gu
st
 
19
11
 t

o 
Au

gu
st

 
19
12
, 

Fe
br

ua
ry

 
19
51
 t

o 
Se

pt
em

be
r 

19
58
.

Wa
te

r 
te
mp
er
at
ur
es
: 

Fe
br

ua
ry

 
19

51
 
to
 
Se
pt
em
be
r 

19
58

.
EX
TR
EM
ES
, 

19
57
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi
mu
m 

da
il

y,
 
76
 
mi
cr
om
ho
s 

Oc
t.
 
1;
 
mi
ni
mu
m 

da
il
y,
 
36

 
mi

cr
om

ho
s 

De
c.
 
6.

 
EX
TR
EM
ES
, 

19
51
-5
8.
 S
pe
ci
fi
c 

co
nd
uc
ta
nc
e:
 

Ma
xi

mu
m 

da
il
y,
 
13

3 
mi
cr
om
ho
s 

No
v.
 
7,
 
19
54
; 

mi
ni
mu
m 

da
il
y,
 
35
 m

ic
ro
mh
os
 
Ja

n.
 
20
, 

19
53
. 

R
E
M
A
R
K
S
.
 
V
a
l
u
e
s
 
re
po
rt
ed
 
fo
r 

di
ss

ol
ve

d 
so
li
ds
 
ar
e 

re
si
du
es
 
at
 
18

0°
C.

 
Re

co
rd

s 
of
 
sp

ec
if

ic
 
co
nd
uc
ta
nc
e 

of
 
da

il
y 

sa
mp

le
s 

av
ai

la
bl

e 
in

 
di
st
ri
ct
 
of

fi
ce

 
at
 
Po
rt
la
nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di
sc
ha
rg
e 

fo
r 
wa
te
r 

ye
ar
 O

ct
ob

er
 
19

57
 
to
 
Se

pt
em

be
r 

19
58

 
gi
ve
n 

in
 W
SP
 
15
68
.

I

C
he

m
ic

al
 a

na
ly

se
s,

 w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

7 
to

 S
ep

te
m

be
r 

19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

. 
N

ov
. 

1-
11

 .
..
..
.

D
ec

. 
1-

10
 .
..
..
.

D
ec

. 
11

-2
0 

..
..
.

D
ec

. 
21

-3
1 

..
..

.
Ja

n.
 1

-1
5,

 
19

58
. 

Ja
n.

 
16

-3
1.

 .
..

..
F

eb
. 

1-
28

 .
..
..
.

M
ar

. 
1

-3
1

..
..

..

A
pr

. 
1-

14
 .

..
..
.

A
pr

. 
15

-2
7,

29
-3

0 
A

pr
. 

28
 .

..
..
..
.

M
ay

 1
-1

0 
..
..
..
.

M
ay

 1
1-

31
 .
..
..
.

R
un

of
f 

(a
cr

e-
 

fe
et

)

59
1,

 1
00

 
15

9,
 8

00
 

63
1,

 5
00

 
46

6,
 5

00
 

59
8,

 2
00

2,
 3

54
, 0

00
 

1,
 5

79
, 0

00
 

2,
 0

14
, 0

00
 

4,
 1

02
, 0

00
 

1,
 5

02
, 0

00

47
2,

 1
00

 
1,

 2
46

, 0
00

 
72

, 2
00

 
37

1,
 1

00
 

56
0.

90
0

S
il

ic
a 

(S
i0

2)
 

pp
m 15 16

 

IS

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
30 .2

4 

.2
6

M
ag

ne
 

si
um

 
(M

g) 1.
11 .1

0 

.1
3

So
 

di
um

 
(N

a)

0.
19

 
.1

8 
.1

7 
.1

3 
.1

5

.1
2 

.1
3 

.1
3 

.1
3

.1
7

.1
5 

.1
4

.1
6 

.1
6

P
ot

as
 

si
um

 
(K

)

0.
03 .0

2 

.0
3

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0.
51

 
.4

9 
.4

6 
.3

6 
.3

8

.3
3 

.3
6 

.3
6 

.3
9

.4
4

.4
6 

.3
9 

.5
6

.4
4 

.4
6

S
ul

- 
fa

te
 

(S
0«

)

0.
05 .0

5 

.0
8

C
hl

o
 

ri
de

 
(C

l) 0.
07 .0

6 

.0
7

F
lu

o-
 

ri
de

 
(F

)

0.
01 .0

1 

.0
1

N
i

 
tr

at
e 

(N
O

,)

0.
01 .0

2 

.0
1

B
or

on
 

(B
) 

Pp
m

0.
05 .0

2 

.0
3

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

p
er

 
m

il
 

lio
n 52

 
54

 
49

 
47

 
52 53

 
50

 
48

 
48

 
52 52

 
44

 
62

 
49

 
46

T
on

s 
p
er

 
ac

re
- 

fo
ot 0.
07

 
.0

7 
.0

7 
.0

6 
.0

7

.0
7 

.0
7 

.0
7 

.0
7 

.0
7

.0
7 

.0
6 

.0
8 

.0
7 

.0
6

T
ot

al
 

to
ns

41
, 3

80
 

11
, 1

90
 

44
, 2

00
 

27
, 9

90
 

41
, 8

70

16
4,

 8
00

 
11

0,
 5

00
 

14
1,

 0
00

 
28

7,
 1

00
 

10
5,

 1
00

33
, 0

50
 

74
7,

 6
00

 
5,

77
6 

35
, 9

80
 

33
, 6

50

P
er

 
ce

nt
 

so
 

di
um 30 27 26

 

28

So
 

di
um

 
ad

so
rp

 
ti

on
 

ra
ti

o

0.
4 .3

 

.3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

65
 

68
 

60
 

51
 

55 45
 

51
 

48
 

50
 

62 58
 

47
 

70
 

56
 

56

pH 6
.6

 
6.

9 
7
.0

 
6.

8 
6.

9

6.
8 

7.
1 

6.
8 

7
.0

 
6.

9

6.
8 

6.
9 

6.
8 

6.
9 

6
.8



Ju
ne

 1
-3

0,
 

19
58

 . 
Ju

ly
 1

-3
1 
..

..
..

.
A

ug
. 

1-
21

 .
..
..
.

A
ug

. 
22

-S
ep

t. 
8 

. 
Se

pt
. 

9
-3

0
..
..
..

T
ot

al
 o

r 
w

ei
gh

te
d

80
8,

70
0 

45
0,

 6
00

24
6,

 3
00

21
2,

 1
00

 
34

7,
 1

00

18
, 7

90
, 0

00

16 ~ _

0.
26  _

0.
16   

0.
17

 
.1

9
.2

0
.2

0 
.1

8

0.
14

0.
04 ~ _

0.
39

 
.5

2
.5

1
.5

2 
.4

9

0.
39

0.
04  _

0.
08 _ ~ _

0.
02 ~ __

0.
01  __

0.
02 ~ _

49
 

54 57 57
 

56 50

0.
07

 
.0

7
.0

8
.0

8 
.0

8

0.
07

56
, 6

10
 

31
, 5

40
19

,7
00

16
, 9

70
 

27
, 7

70

1,
 3

15
, 0

00

29 _   

0
.4 ~ _

56
 

64 67 66
 

62 53

6
.6

 
6 

4
6 

4
6

.7
 

6
.6 _



RO
GU

E 
RI

VE
R 
BA

SI
N

14
-3

61
5.

 
RO
GU
E 

RI
VE
R 
AT

 G
RA

NT
S 

PA
SS

, 
OR

EG
.

LO
CA

TI
ON

. 
At

 b
ri

dg
e 

on
 U

. 
S.

 
Hi

gh
wa

y 
99
 a

t 
Gr

an
ts

 P
as
s,

 
Jo
se
ph
in
e 

Co
un

ty
, 

an
d 

0.
6 
mi
le
 d

ow
ns

tr
ea

m 
fr

om
 g

ag
in

g 
st
at
io
n.

DR
AI

NA
GE

 A
RE
A.
 2
,4
20
 
sq

ua
re

 m
il

es
, 

ap
pr

ox
im

at
el

y.
RE

CO
RD

S 
AV

AI
LA

BL
E.

--
Ch

em
ic

al
 
an
al
ys
es
: 

Ja
nu

ar
y 

19
53

 
to
 S

ep
te

mb
er

 
19

58
.

Wa
te
r 

te
mp
er
at
ur
es
: 

Ja
nu

ar
y 

19
53

 
to

 S
ep
te
mb
er
 
19
58
.

EX
TR

EM
ES

, 
19
57
-5
8.
 S
pe

ci
fi

c 
co

nd
uc

ta
nc

e:
 

Ma
xi

mu
m 

da
il

y,
 
10
4 

mi
cr

om
ho

s 
Oc

t.
 
11
, 

Ma
r.

 
17

, 
18

, 
22
; 

mi
ni

mu
m 

da
il

y,
 
63

 m
ic

ro
mh

os
 
Ma
y 

19
, 

23
, 

26
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
27
 O

ct
. 

1-
31
; 

mi
ni
mu
m,
 
19
 F

eb
. 

1-
28
, 

Ma
r.

 
1-

15
. 

EX
TR

EM
ES

, 
19

53
-5

8.
 S

pe
ci

fi
c 

co
nd

uc
ta

nc
e:

 
Ma

xi
mu

m 
da

il
y,

 
25

1 
mi
cr
om
ho
s 

Fe
b.
 
21

, 
19
54
; 

mi
ni

mu
m 

da
il

y,
 
58

 m
ic
ro
mh
os
 
Ja
n.
 
19

, 
19

53
.

Pe
rc

en
t 

so
di

um
: 

Ma
xi
mu
m,
 
35

 O
ct

. 
11
-2
0,
 
19
53
; 

mi
ni
mu
m,
 
11
 F

eb
. 

16
-2
2,
 
19
54
.

RE
MA
RK
S.
 V
al
ue
s 

re
po
rt
ed
 
fo
r 

di
ss
ol
ve
d 

so
li
ds
 
ar

e 
re
si
du
es
 
at
 
18
0°
C.
 

Re
co

rd
s 

of
 
sp

ec
if

ic
 
co

nd
uc

ta
nc

e 
of
 
da

il
y 

sa
mp

le
s 

av
ai
la
bl
e 

in
 

di
st
ri
ct
 
of
fi
ce
 
at

 
Po
rt
la
nd
, 

Or
eg
. 

Re
co

rd
s 

of
 
di

sc
ha

rg
e 

fo
r 

wa
te

r 
ye
ar
 O

ct
ob

er
 
19

57
 
to
 S

ep
te
mb
er
 
19
58
 g

iv
en
 
in

 W
SP

 
15
68
.

Ch
em

ic
al

 a
na
ly
se
s,
 w

at
er

 y
ea

r 
Oc
to
be
r 

19
57
 t
o 
Se

pt
em

be
r 
19
58

D
at

e 
of

 
co

ll
ec

ti
on

O
ct

. 
1-

31
, 

19
57

. 
N

ov
. 

1-
30

 .
..
..
.

D
ec

. 
1-

31
 .

..
..
.

Ja
n.

 
1-

31
,1

95
8.

. 
F

eb
. 

1-
28

 .
..
..
.

M
ar

. 
1

-1
5

..
..

..
M

ar
. 

1
6
-3

1
..
..
.

A
pr

. 
1-

30
 .

..
..
.

M
ay

 1
-1

5 
..
..
..
.

M
ay

 1
8-

31
 .
..
..
.

Ju
ly

 1
-2

9 
..
..
..
.

Ju
ly

 3
0-

A
ug

. 
19

 . 
A

ug
. 

20
-S

ep
t. 

9 
. 

S
ep

t. 
1

0
-3

0
..
..
.

T
ot

al
 o

r 
w

ei
gh

te
d 

av
er

ag
e 

..
..

.

R
un

of
f 

(a
cr

e-
 

fe
et

)

11
0,

60
0 

16
5,

90
0 

39
3,

 0
00

 
61

7,
 6

00
 

81
0,

 6
00

18
8,

90
0 

15
2,

 0
00

 
32

5,
90

0 
13

0,
 8

00
 

14
5,

 1
00

24
1,

80
0 

11
2,

70
0 

54
,8

60
 

55
,0

40
 

62
,8

20

3,
 5

68
, 0

00

S
il

ic
a 

(S
iO

,) 
pp

m

E
qu

iv
al

en
ts

 p
er

 m
il

li
on

C
al

 
ci

um
 

(C
a)

0.
47

 
.4

9 
.4

5 
.4

8 
.4

8

.4
7 

.5
5 

.4
7 

.3
7 

.3
2

.3
9 

.3
9 

.4
0 

.3
7 

.4
0

0.
45

M
ag

ne
 

si
um

 
(M

g) 0.
24

 
.2

4 
.2

4 
.2

4 
.2

0

.2
7 

.2
9 

.2
5 

.2
0 

.1
9

.2
0 

.2
3 

.2
2 

.2
5 

.2
8

0.
23

S
o

 
di

um
 

(N
a)

0.
26

 
.2

6 
.2

2 
.1

9 
.1

7

.1
8 

.2
3 

.2
1 

.1
7 

.1
5

.1
8 

.2
0 

.2
3 

.2
2 

.2
4

0.
20

P
ot

as
 

si
um

 
(K

)

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

0.
82

 
.8

9 
.8

2 
.7

9 
.7

9

.8
4 

.9
2 

.8
7 

.7
0 

.6
4

.7
2 

.7
9 

.7
7 

.8
0 

.8
2

0.
80

S
ul

- 
fa

te
 

(S
O

J

0.
04

 
.0

6 
.0

5 
.0

6 
.0

5

.0
6 

.0
6 

.0
5 

.0
4 

.0
4

.0
4 

.0
4 

.0
5 

.0
3 

.0
3

0.
05

C
hl

o
 

ri
de

 
(C

l) 0.
09

 
.0

8 
.0

6 
.0

5 
.0

4

.0
4 

.0
6 

.0
6 

.0
4 

.0
3

.0
3 

.0
6 

.0
4 

.0
6 

.0
6

0.
05

F
lu

o-
 

ri
de

 
(F

)

N
i

 
tr

at
e 

(N
O

,)

0.
01

 
.0

1 
.0

1 
.0

1 
.0

1

.0
0 

.0
0 

.0
0 

.0
0 

.0
0

.0
1 

.0
1 

.0
1 

.0
1 

.0
1

0.
01

B
or

on
 

(B
) 

pp
m

0.
07

 
.0

3 
.0

4 
.0

5 
.0

6

.0
5 

.0
2 

.0
3

.0
4 

.0
3 

.0
2

.0
3

0.
04

D
is

so
lv

ed
 s

ol
id

s

P
ar

ts
 

pe
r 

m
il

 
li

on 79
 

82
 

86
 

79
 

83 71
 

78
 

73
 

64
 

61 69
 

74
 

75
 

77
 

81 78

T
on

s 
p
er

 
ac

re
- 

fo
ot

0.
11

 
.1

1 
.1

2 
.1

1 
.1

1

.1
0 

.1
1 

.1
0 

.0
9 

.0
8

.0
9 

.1
0 

.1
0 

.1
0 

.1
1

0.
11

T
ot

al
 

to
ns

12
, 1

70
 

18
, 2

50
 

47
, 1

60
 

67
,9

40
 

89
, 1

70

18
,8

90
 

16
, 7

20
 

32
, 5

90
 

11
,7

70
 

11
,8

10

21
,7

10
 

11
,2

70
 

5,
48

6 
5,

50
4 

6,
91

0

39
2,

 5
00

P
er

 
ce

nt
 

so
 

di
um 27

 
25

 
23

 
21

 
19 19

 
22

 
21

 
22

 
21 22

 
22

 
26

 
24

 
26 22

S
o

 
di

um
 

ad
so

rp
 

ti
on

 
ra

ti
o

0.
4 .4
 

.4
 

.3
 

.3 .3 .4
 

.4
 

.3
 

.3 .3 .4
 

.4
 

.4
 

.4 0.
3

S
pe

ci
fi

c 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 

25
°C

)

10
0 

10
1 91
 

90
 

86 93
 

10
2 93
 

73
 

66 76
 

82
 

83
 

87
 

91 88

pH 7
.0

 
7
.2

 
7.

1 
7.

3 
7.

9

7
.3

 
7
.2

 
7
.2

 
6.

8 
8.

8

6.
9 

7.
1 

7
.0

 
7
.0

 
7.

1  

I



INDEX

Page 
Acknowledgments..................... 5-6
Agua Fria River below Lake Pleasant

Dam, Ariz....................... 142
Alamogordo Dam, N. Mex., Pecos

River below...................... 109
American River at Fair Oaks, Calif .... 159-160
Archuleta, N. Mex., San Juan River

near............................. 128-129
Arkansas River at Arkansas City,

Kans ............................ 56-58
at Ralston, Okla ................... 59-62
at Van Buren, Ark ................. 68-71
below John Martin Reservoir, Colo .. 54-55 

Arkansas River basin ............. 14-15, 54-76
Artesia, N. Mex., Pecos River near ... 110-112 
Austin, Tex., Colorado River at....... 86

Bartlett Dam, Ariz., Verde River
below............................ 140-141

Bicarbonate ion hazard................ 20
Bighorn River at Bighorn, Mont........ 36-37
Billings, Mont., Yellowstone River at.. 32-33 
Biola, Calif., San Joaquin River near .. 149-150 
Bluff, Utah, San Juan River near....... 130-131
Boise River at Notus, Idaho ........... 168-169
Boise River basin ................. 18,168-169
Boron hazard ........................ 20
Brady, Nebr., Platte River at......... 46-47
Brazos River at Richmond, Tex........ 84-85
Brazos River basin ................... 84-85

Cambridge, Nebr., Republican River at 52-53 
Cameron, Ariz., Little Colorado

River at ......................... 132-134
Canadian River near Whitef ield, Okla... 72-76 
Christiansen, J. E.................... 21
Cimarron River, at Perkins, Okla ...... 63-67
Cisco, Utah, Colorado River near ...... 117-118
Collection of samples ................. 6
Colorado River at Austin, Tex ......... 86

at Lees Ferry, Ariz ............... 119-120
at Wharton, Tex ................... 87-88
below Hoover Dam, Ariz. -Nevt ..... 123
main stem ..................... 16,115-123
near Cisco, Utah .................. 117-118
near Glenwood Springs, Colo........ 115-116
near Grand Canyon, Ariz ........... 121-122

Colorado River basin (Part 8).......... 86-88
Colorado River basin (Part 9)....... 16,115-145
Columbia River at Grand Coulee Dam,

Wash ........................... 162
at Maryhill Ferry near Rufus, Oreg.. 170-171 
at Northport, Wash ................ 161
main stem (Part 12)............. 18,161-162
main stem (Part 14)............. 18,170-171

Criteria of water quality............... 19-21

Page 
Denison, Tex., Red River near ........ 77
Discussion of results ................. 9-19
Diversions and return flows at and

below Imperial Dam .............. 16,124

E

Eaton, F. M ......................... 19-21
El Paso, Tex., Rio Grande near ......
Elephant Butte Dam, N. Mex., Rio 

Grande below....................

103

102 
Evadale, Tex., Neches River at........ 80-81
Examination of samples ..............
Explanation of tables.................

6-7

Fair Oaks, Calif., American River
at............................... 159-160

Falcon Dam, Rio Grande at............ 108
Feather River at Nicolaus, Calif ....... 157-158

Gila River at Kelvin, Ariz............. 137-138
below Gillespie Dam, Ariz .......... 143-145

Gila River basin................... 17,137-145
Gillespie Dam, Ariz., Gila River

below ........................... 143-145
Glenwood Springs, Colo., Colorado

River near....................... 115-116
Grand Canyon, Ariz., Colorado River

near............................. 121-122
Grand Coulee Dam, Wash., Columbia

River at......................... 162
Grand Junction, Colo., Gunnison River

near............................. 125-126
Grants Pass, Oreg., Rogue River at ... 174 
Green River at Green River, Utah...... 127
Green River basin .................... 127
Guadalupe River at Victoria, Tex ...... 89-90
Guadalupe River basin ................ 89-90
Guernsey Reservoir, Wyo., North

Platte River below................ 44-45
Gunnison River near Grand Junction,

Colo ............................ 125-126
Gunnison River basin ................. 125-126

H

Headley, F. B ....................... 19-21
Heise, Idaho, Snake River near ........ 165
Hoover Dam, Ariz. -Nev., Colorado

River below...................... 123
Hudson Bay and upper Mississippi River

basins........................ 9-11,22»25
Humboldt River near Rye Patch, Nev.... 148
Humboldt River basin ................. 17,148
Huron, S. Dak., James River

at .............................. 42-43

175



176 INDEX

Irrigation-quality network stations ..... 

J

Page 
2-4

James River upstream from diversion,
at Huron, S. Dak ................. 42-43

James River basin.................... 42-43
John Martin Reservoir, Colo.,

Arkansas River below............. 54-55
Julesburg, Colo., South Platte River

at............................... 50-51

K

Kansas River basin .................. 14,52-53
Kelvin, Ariz., Gila River at........... 137-138
King Hill, Idaho, Snake River at........ 166
Kiona, Wash., Yakima River at........ 163-164
Knights Landing, Calif., Sacramento

River at ......................... 155-156

Lake Pleasant Dam, Ariz., Agua Fria
River below...................... 142

Langtry, Tex., Rio Grande at.......... 106
Laredo, Tex., Rio Grande at.......... 107
Lees Ferry, Ariz., Colorado River

at............................... 119-120
Little Colorado River at Cameron,

Ariz ............................ 132-134
Little Colorado River basin............ 132-134
Littlefield, Ariz., Virgin River at...... 135-136
Lobatos, Colo., Rio Grande near....... 92-95
Locate, Mont., Powder River near ..... 40-41
Lower Columbia River basin........... 170-174
Lower Mississippi River basin..... 14-15, 54-77
Lynndyl, Utah, Sevier River near....... 146-147

M

Magistad, O. C....................... 21
Mathis, Tex., Nueces River near ...... 91
Maxwell, Nebr., Supply Canal

(Tri-county diversion) near ........ 48-49
Miles City, Mont., Tongue River at .... 38-39
Missouri River at Nebraska City, Nebr.. 30-31 

at Pierre, S. Dak.................. 28-29
main stem .................... 11-12, 26-31
near Williston, N. Dak ............. 26-27

Missouri River basin ............. 11-14,26-53
Mokelumne River at Woodbridge,

Calif ............................ 153-154

N

Nebraska City, Nebr., Missouri River
at............................... 30-31

Neches River at Evadale, Tex.......... 80-81
Neches River basin ................... 80-81
Nicolaus, Calif., Feather River at ..... 157-158
North Platte River below Guernsey

Reservoir, Wyo .................. 44-45
Northport, Wash., Columbia River at... 161 
Notus, Idaho, Boise River at .......... 168-169
Nueces River near Mathis, Tex ........ 91
Nueces River basin ................... 91

Old Fort Quitman, Tex., Rio Grande 
below ........................

Orla, Tex., Pecos River near ......
104
113

Pacific slope basins in California 17-18,149-160

Page 
Pacific slope basins in Oregon and

lower Columbia River basin . 18-19,170-174 
in Washington and upper Columbia

River basin ................... 18,161-164
Pecos River below Alamogordo Dam,

N. Mex.......................... 109
below Red Bluff Dam, near Orla 

Tex ............................. 113
near Artesia, N. Mex .............. 110-112
near Shumla, Tex.................. 114

Perkins, Okla., Cimarron River at .... 63-67
Pierre, S. Dak., Missouri River at .... 28-29
Platte River at Brady, Nebr ........... 46-47
Platte River basin 13,44-51 
Pomeroy, Wash., Snake River near .... 167
Powder River near Locate, Mont....... 40-41

R

Ralston, Okla., Arkansas River at ..... 59-62
Red River at Denison Dam, near Denison,

Tex ............................. 77
Red River basin ...................... 77
Red River of the North basin........ 9-10,22-25
Reporting of data ..................... 7-8
Republican River above Medicine Creek,

at Cambridge, Nebr............... 52-53
Richmond, Tex., Brazos River at...... 84-85
Rio Grande, above Culebra Creek near

Labatos, Colo.................... 92-95
at Falcon Dam-U. S. tailrace........ 108
at Langtry, Tex ................... 106
at Laredo, Tex .................... 107
at Otowi Bridge near San Hdefonso, 

N. Mex.......................... 96-97
at Upper Presidio, Tex............. 105
below Elephant Butte Dam, N. Mex .. 102 
below Old Fort Quitman, Tex ....... 104
conveyance channel at San Marcial, 

N. Mex.......................... 98-99
floodway at San Marcial, N. Mex.. .. 100-101
near El Paso, Tex ................. 103

Rio Grande basin ................... 15,92-114
Rogue River at Grants Pass, Oreg ..... 174
Rogue River basin .................... 19,174
Romayor, Tex., Trinity River at ...... 82-83
Rufus, Oreg., Columbia River near .... 170-171
Ruliff, Tex., Sabine River near........ 78-79
Rye Patch, Nev., Humboldt River

near............................. 148

Sabine River near Ruliff, Tex.......... 78-79
Sabine River basin.................... 78-79
Sacramento River at Knights Landing,

Calif ............................ 155-156
Sacramento River basin ............ 18,155-160
Salem, Oreg., Willamette River at..... 172-173
Salinity hazard ....................... 20
Salt River below Stewart Mountain Dam,

Ariz ............................ 139
San ndefonso, N. Mex., Rio Grande

near............................. 96-97
San Joaquin River near Biola, Calif .... 149-150

near Vernalis, Calif ............... 151-152
San Joaquin River basin ......... 17-18,149-154
San Juan River near Archuleta, N. Mex. 128-129

near Bluff, Utah ................... 130-131
San Juan River basin............ 17-18,128-131
San Marcial, N. Mex., Rio Grande

conveyance channel at............. 98-99
Rio Grande floodway at ...'.......... 100-101

Scofield, C. S........................ 20,21
Selected references................... 21
Sevier Lake basin ................. 17,146-147
Sevier River near Lynndyl, Utah ....... 146-147



INDEX 177

Page
Sheyenne River near Warwick, N. Dak... 22-23 
Shumla, Tex., Pecos River near........ 114
Sidney, Mont., Yellowstone River near .. 34-35 
Snake River at Central Ferry, near

Pomeroy, Wash ................... 167
at King Hill, Idaho................... 166
main stem ...................... 18,165-167
near Heise, Idaho ................... 165

Snake River basin ................. 18,165-169
Sodium-adsorption-ratio ............... 9,20
Souris River near Westhope, N. Dak..... 24-25
South Platte River at Julesburg, Colo.... 50-51
Stewart Mountain Dam, Ariz., Salt

River below....................... 139
Straus, Michael ....................... 21
Summary of water discharge, and ton 

nages of dissolved solids ........... 10-11
Supply Canal (Tri-county diversion)

near Maxwell, Nebr................ 48-49

The Great Basin.................. 17,146-148
Thorne, J. P. and Thorne, D. W ....... 19,21
Tongue River at Miles City, Mont....... 38-39
Trinity River at Romayor, Tex,......... 82-83
Trinity River basin ...... ............. 82-83

U

United States Salinity Laboratory
Staff .. ........................19,20,21

Units for reporting data ................ 7-8
Upper Columbia River basin .......... 161-164

Page 
Upper Presidio, Tex., Rio Grande at.... 105

V

Van Buren, Ark., Arkansas River at.... 68-71
Verde River below Bartlet Dam, Ariz.. 140-141 
Vernalis, Calif., San Joaquin River

near............................151-152
Victoria, Tex., Guadalupe River at.... 89-90
Virgin River at Littlefield, Ariz.......135-136
Virgin River basin ................17,135-136

W

Warwick, N. Dak., Sheyenne River near 22-23 
Western Gulf of Mexico basins... .15-16,78-114
Westhope, N. Dak., Souris River near.. .24-25 
Wharton, Tex., Colorado River at.......87-88
Whitefield, Okla., Canadian River near . .72-76 
Wilcox, L. V..........................19.21
Willamette River at Salem, Oreg...... 172-173
Willamette River basin ........... 19,172-173
WiUiston, N. Dak., Missouri River near. 26-27 
Woodbridge, Calif., Mokelumne River at 153-154

Yakima River at Kiona, Wash .........163-164
Yakima River basin ...............18,163-164
Yellowstone River at Billings, Mont.... 32-33

near Sidney, Mont .................. 34-35
Yellowstone River basin .............12,32-41
Yuma Main Canal below Colorado

River siphon at Yuma, Ariz........ 124

U.S. GOVERNMENT PRINTING OFFICE: 1962 O -6Z5E36


